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E HAPPEN TO MAKE THEM. 

lability, you really have to look inside. Micron focuses on superior engineering, from picking 
s outstanding performance you can count on. Microns first-tier reliability status proves it. 
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WHAT A COINCIDENCE, Wl 

To get an idea of how Micron Electronics w products have achieved leadership status in re, 
the best components available to rigorous performance and reliability tests. The result, 
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Microsoft Windows NT Workstation 4.0 


has the ease of 
It has the power 

It has 



^ Accessories 
Exchange Server 
(§ Microsoft Frontpage 
IfU Microsoft Office 
Startup 

Lgj Visual Basic 4.0 
Command Prompt 
■4J Windows NT Explorer 



CPU Usage - 


©193G Microsoft Corporation. All rights reserved, Microsoft. Window*, Ihe Windows top, and Windows NT are 
registered trademarks and the Start logo and Where do you want to go today? are trademarks of Microsoft Corporation, 
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Windows 95. 
of Windows NT. 

computers everywhere drooling. 



The new WjndowsJMT Work station 4.0 operating system 
has been designed to be the most powerful desktop oper¬ 
ating system. And because all that power Is controlled 
by the Wind ows- 95.interface. it's much easier to use* 
The total 32-bit power of Windows NT Workstation means 
reliability, security, and easy access to the internet and 
Int ranet * It’s reliable because all applications run In their own 
memory space — so that new game beta won't crash last 
week's work* It's ecu re because integrated features 
let you lock vour s ystem all the way down to the file level, 
so you can count on applications and data being safe. 


It's Internet-ready because lt T s loaded with built-in features 
like TCP/IP. the Microsoft Internet Explorer browser, and 
Integrated Peer W eb Se rvices, which lets you create a small 
intranet for your workgroup. And because lt f s all controlled 
by the Windows 95 Interface, you can customize your system 
to work and look however you like* So does all this mean 
Windows 95 Is history? Absolutely not. Windows 95 may still 
be your best choice, depending on your existing hardware and 
applications. We suggest you dive headfirst into our Web site 
to compare and contrast operating systems to see which 
32-bit desktop Is best for you* 


Microsoft 

Where do you want to go today?™ www*microsoft*com/ntworkstatlon/ 
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Network Storage Solutions Ranging from 
40 Gigabytes to 2.5 Terabytes 


Reliability 


Pinnacle's Optical Library 
Systems offer an ideal 
solution for archiving and 
retrieving databases , data 
warehousing and image 
storage applications with 
a media shelf-life up to 
100 yean. 


Compatibility 


Pinnacle Micro has developed 
relationships with the leading 
software manufacturers to 
ensure compatibility and long 
term customer satisfaction, 
Whether you are running 
UNIX ,; Novell Netware, 
Windows NX Sun Solaris , HP 
UX or lRIX f we have a solution 
for you. 


Rewritability 


Each optical library system features Pinnacle's 
award-winning Vertex 2,6 GB rewritable optical 
drive , the fastest in the industry. This system 
provides random access to information, allowing 
users to rewrite data millions of times. 



Networkability 


Users can access large amounts 
of data from across a network 
with performance near that of 
a iocal system disk, System 
Administrators can save time 
by automating jobs such as 
unattended backup and 
restore processes that typically 
require human intervention 
after hours. 


Expandability 


■ Pinnacle's systems provide 
mass amounts of on-line 
data. Fill up your disks, 
remove and archive, then 
replace with new media for 
endless storage capacity. 


Availability 


Pinnacle Optical Library 
Systems are now available 
worldwide with a variety 
of service contracts to meet 
your needs. To receive a 
free copy of our Guide to Opticat 
Library Systems or to speak 
to our storage experts call: 


800 - 553-7070 
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12.1" TFT 

2GB HDD 

28.8 FAX 
MODEM 


133MHz PENTIUM CHIP 


6X CD-ROM MODULE 

12-GEU. 5 2WATT SMART 
LITHIUM ION BATTERY 


16MB EDO RAM 


$ 4399 

■Start at *3399 


CALL US TOLL-FREE TO 
ORDER YOUR WINBOOK 
OR FOR INFORMATION 


WinBook 


COMPUTER CORPORATION 

a subsidiary of Micro Electronics, Inc. 

1 - 800 - 468-0712 

Manday-Friday, 8am-9pm ESI 
Saturday 9am-4ptn EST 

Use your WinBook Cred.t Card. VISA, Discover Card. MasterCard, 
persor^l check or PQ a credT approval. US safes only 30-day 
uncofilitKjnai money-back guarantee from dale ot purchase 
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FX STANDARD FEATURES IT'S ALL IN THE FX! 


* 3 5M 44MB DISKETTE DRIVE 
MODULE 

* 6X CD-ROM MODULE 
*11 POUNDS {WITH FDD) 

* 1 2’CELL 52W LITHIUM ION 
BATTERY 

* 32'BFT LOCAL-BUS VIDEO 

* 16-BfT SOUNDBLASTER 
STEREO SOUND 

* 1MB VIDEO RAM 

* 256KSYNCBURST CACHE 

$ 3399 

FX120MHZ 

* 12QMHZ INTEL 1 PENTIUM- 
FROCESSQR. POWER 
SAVING NOTEBOOK CHIP 

* 16MB EDO RAM 

* 1GB REMOVABLE HARD DRIVE 

* 28.8 SENO/RECEIVE FAX/DATA 
MODEM 

* 113* TFT ACTIVE MATRIX 
DISPLAY 


•ONE TYPE IIS ONE TYPE III 
PCMCIA aOT 

• INTEGRATED DUAL-BUTTON 
POINTING STICK OPTIONAL 
TOUCHPAD 

• PARALLEL, SERIAL, PS/2, 
INFRARED AND GAME 
PORTS 

• EXTENDABLE 1-YEAR 
LIMITED WARRANTY 

3599 

FX 133MHZ 

• 133MHZINTEL- PENTIUM* 
PROCESSOR, POWER 
SAVING NOTEBOOK CHIP 

• 16MB EDO RAM 

• 1GB REMOVABLE HARD DRIVE 
■ 2BM SENDyHECElVE FAX/DATA 

MODEM 

•11.3' TFT ACTIVE MATRIX 
DISPLAY 


The modular bay gives you great flexibility 
Swap modules to meet your immediate comput¬ 
ing needs; a 6X CD-ROM module makes your 
FX multimedia-ready; use your floppy disk 
drive module to load programs or store files; or 
use an optional S-cell lithium ion battery mod¬ 
ule to keep your FX running hours longer. 



6X CD-ROM 

or 

35" Floppy 
Disk Drive 

CT 

2nd tkel! 
Lithium 
Ion Batter)' 
(option) 
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Deliver Industrial-Strength 

Decision Support Tools 



fTTWina gffcct Wd cm *1B]v suppoif for hundreds or 


thousands of liters is definitely not child's pjgy. It 
takes pqwcrful, mature toots* IQ Software's decision 
support tools are industrial-strength, lies t-of-breed prod¬ 
ucts iliDt mi\ deployed individually or as a tatql decision 
support solution. 

F«nF^ 4 J, 

■i *. y *3 V 

j uf vtKl-o^'i query and reporting, IQ/Qbjects is simply 
unbeambk, l his a ward-winning tools familiar, easy-to-use 
Microsoft look and fed belli: the awesome power of its true 
object-based technology, IQ/Objects sup¬ 
ports everything from simple ad hoc | 
queries to the most sophisticated cross tab¬ 
ulations, Reusable objects let users com- 
ittjll rtiqueries and reports with previ 
ctUfiUi saved ones to create sophisticated 
repo11 1 f fly anti quickly- A selection of templates makes it 
easy to create presentation-quality results in minutes. 




[Q/SmartServej provides production reporting, scheduling 
and job monitpring facilities. Thiselegant three-tier jtrelu- 
teaure implementation harnesses the power of servers 
(UNIX and NT) to reduce network traffic and deliver 
a scalable, manageable, high-performance solution. 
IQ/SmartServer cures fat client performance problems 
without limiting user access to information. 

IQ/Visioit works directly with relational databases and 
Arbor's Essbase or can be implemented with its own 
MDDB to deliver a complete GLAP solution. For robust 
multidimensional and drill-down analysis, nothing is easier 
to use or functionally as rid] as IQ/Vision. An intuitive 
interface displays information in interactive charts or cross 
tabs, allowing any user to visually slice and dice, drill up 
and down, nest dimensions, flip axes, and rotate dimen¬ 
sions - all with point and click simplicity. 
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IQ/Objects — A breakthrough tech¬ 
nology for query and reporting tools*" 

Ahtfdctfi Croup 

'IQ Software has brought the power of 
objects to mainstream business intelli¬ 
gence*" 

Patricia StytaW (iVoii/j 


"IQ/Vtsion is an extremely powerful and 
easy to use OLAP tool that shines with 
complex data." 

Injonikiiion Week tab 


I 



IQ/LtveWeb“ Web-enabled Decision Support 


IQ/Li veWeb links corporate databases and cyberspace, turn in 
your intranet into a source of live database iniormaikiru With 
IQ/Live Web, users can request and view reports ppytinff; any 
where using a standard Internet browser IQ/Live Web lets you 
design and build database reports, charts and cross tabs. 

Server-based publishing makes it easy to keep those 
reports current. Simply tell IQ/Live Web the 
schedule. That's it* IQ/Live Web automatically 
executes your requests, refreshing die in I or 
' j mation and publishing it to your intranet. 
Special Offer! For a limited time, down 
load a fully operational copy of IQ/LiveWcb] 
valued from $4,000 to SlOjOOO^absoluteW 
free. See http://wivwJqsc.com for details. 

Start the sparks flying? Contact us today for details on ourl 
industrial-strength tools. 


DOWNLOAD 

FREE 


SOFTWARE 


800-458-0386 


info@iqsc .com 


httnV/www tner rnm 


European Subcidiaricc a, Affiliate* UK {44) I - L ^v2-H t-i-777. I ranee 33 (I) 474-903-IH, fwty Dcrts Itall* {39} fi-5|7.9!3. [ntcriiaiMial Dhtiibuiuiv Australia (61) 2-3«*l»S2 ( 3-97*76*'! 2-434-378S 
L jciub-InkiniMlion A&.C& 0(6) 630-53 11, Chile {56)2-3-11 -47HS-. Hong Kong <MS2J 2541-9900, MnUqs £52) 5-575-6098, Sin^KtfU) 29&-S|3S t South Africa Q.7) 11 41 1-4HOO, Spiin(34) 5-0-37- 5J-1 1 
iq Paatit fom ccxmirio, mW $j>5) Eitfupcarvtminlti« oil iUc UK office, and all qfe* cat IJQ Software* U S. headquarter* 

Circle 171 on Inquiry Card (RESELLERS: 172 ). 


H f «hrUfT'E 


















Wanted: New Software 


Today’s shrink-wrapped applications are 
the last place you'll find innovation. 



he search (or the killer desk" 
top app is dead, judging from 
the dearth of anything real- 
I ly interesting outside of the 
graphic arts/muldmedia and geograph¬ 
ic-information markets* Amidst a gold¬ 
en e ra o f O S es, sc rve r so f rwa re. We b srut f, 
and development tools, the best you can 
say about most desktop apps is that they 
are easier to install now that they come 
on CD-ROMs instead of floppies* 

Too harsh? What was the last new cli¬ 
ent application authored by Microsoft? 
I come up with Access, in 1992, and even 
it wasn't totally homegrown in Redmond* 
This year's FrontPnge was acquired in 
full, although it has since been seriously 
reworked. Lotus's now-defunct Improv 
came out for Next in 1990 and fur Win¬ 
dows in 1992. Apart from these few, all 
we've seen are con finning improvements 
(albeit not unappreciated ones) to exist¬ 
ing suites, accompanied by feature bloat. 


“Who cares?,” ask the Webmeisters. 
“With Hypertext Markup Language 
(HTML], Java, a browser, and plug-ins, 
shrink-wrapped software is a dinosaur,” 
The Web is a powerful tool, and it real¬ 
ly has changed everything* The ferment 
in Web tools and server applications will 
obviously produce profound innova¬ 
tions—probably even one of those leg¬ 
endary paradigm shifts. 

But I'm not buying into the idea that 
server apps will completely replace desk¬ 
top apps in this decade. The bandwidth 
and network reliability are just not there. 
And ultimately, whether software ven¬ 
dors write applications in giant hunks 
of C++ code and deliver them on CD- 
BOMs—or write them in small pieces of 
Java code and wire them to us—apps will 
still need to be more innovative. 

Nor will custom development replace 
packaged software, even if the most opti¬ 


mistic scenarios about programmer pro¬ 
ductivity and code reuse come true. No 
company has the time or money to be its 
own sole source of software. 

The greatest innovation in comput¬ 
ing since the invention of the micropro¬ 
cessor has beenshrink-vvrapped software. 
The ability of computer professionals to 
deliver fast, inexpensive solutions will, 
for the foreseeable future, depend on the 
weaving togerher of custom and shrink- 
wrapped server and client applications. 

My hope is that the industry will do 
something more than just add HTML con¬ 
verters to five-year-old apps. For exam¬ 
ple, seven years after Hewlett-Packard 
unveiled its ultimately unsuccessful New- 
Wave shell for Wi!idqws, V m sti II waiting 
for easy-to-use but powerful agents. 

Want thankful users? Give them soft¬ 
ware that automates the repetitive yet 



to clear the hurdles that large software 
companies put in front of new product 
development. 1 imagine that any product 
manager with fire in the belly still has to 
answer to company bean counters who 
ask, “Is there a $ 100 million market for 


The greatest innovation in computing since the invention 
of the microprocessor has been shrink-wrapped software. 


complex tasks that consume most w ork¬ 
days. 1 would love something that 1 could 
“program” to gather memos, spread¬ 
sheets, e-mail, and whatever else I need 
to assemble monthly reports. 

My impression that the software in¬ 
dustry has entered a slacker phase was 
reinforced by a recent trip to Xerox's fa¬ 
bled Palo Alto Research Center. At PARC, 
you can see real innovation in areas as 
conceptually simple and practically dif¬ 
ficult as viewing large amounts of data 
(an entire company organization chart, 
for example) quickly and easily. The kinds 
of inexpensive graphics hardware dis¬ 
cussed in this month’s cover story open 
up even more possibilities in this arena. 

Maybe it's hard for concepts like data 
visualization and cross-application agents 


the product this year?” I sure hope that 
someone out there is looking beyond to¬ 
day's installed base. 

When I go to Comdex next mom h, I’ll 
be looking for interesting and practical 
new desktop applications to present our 
Best of Comdex awards to. (Vendors: See 
http://www.byte.com/vpr/vpr.htm for 
details.) Tell me what you need from 
shrink-wrapped software in our forum ar 
http://www.byte.com. I'll carry the mes¬ 
sage back to the software industry. 



Mark Schlack. Editor in Chief 
mschlack5>b lx.com 
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Your applications on Windows software. 



Your applications with 
a little fine-tuning from IBM Software. 


Want Lu make Windows* apps really sing? 
Now you can exploit the graphical world of 
Visual Age" products to bring new power and 
functionality to Windows applications. 'Che 
Visual Age ensemble gives you slick tools to 
develop better applications fester and deliver 


interoperability from Windows systems to OS/2* 
Sun Solaris? AIX 0 and MVS*systems* Now, as 
you build client/server solutions, never again 
will you have to he limited by Window's software. 
Fur all the harmonious details, just visit us at 
www.soflware.ibin.coii^jpc^/growdev* 



Solutions for a small planet' 
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THERE'S A PLACE WHERE WALLS BETWEEN 

OFFICES ARE REPLACED 

BYWORDS 



Where information forever eludes the bottleneck. 
And misunderstanding has taken a leave of absence. 

IT'S A PLACE CALLED THE INTRANET. 

And you can take your business there on a Macintosh. 


As V. I! ;md resident visionary for QUALCOMM- one of the brightest stars in digital wireless communicatiuns-'lbm Lafleur is 
finding innovative ways to stay ahead of his company's phenomenal growth with the help of the World Wide Web and Apple . - 
Alacmtnsh'computers. In faci.Ttmi sauted QL'ALCOMM’s Intranet by running one of their own products on a Mac'- Eudcsat " 
which has since become tk most popular e-mail Software for lire Net, Today, people are using Macintosh In easily create 
web pages and share details of their projects with the rest of the organization. So engineers have instant insight into 
manufacturing problems, an pull up drawings and quickly resolve issues. Which has slashed the need for paper Cut 
support costs. And sparked unprecedented collaboration. Not to mention knocking a few walls down along the way. * 
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START REPLACING WALLS 


WITH WORDS 



It's time to remodel. And the Apple Internet 
Server Solution is one of the fastest, easiest 


H ways to transform your company. 


By dramatically improving 
-4 i % communications. By unlocking 


n hidden information. By knock- 
I ing down a few walls. 


With it, you can easily turn your network into an Intranet- an information ware¬ 
house where people can find answers to just about any question, and share results 
with just about anybody. 

Now, virtually any document-from internal phone books to requisition forms 
to invoices- can be converted to electronic form and quickly updated. 

So people can more accurately and easily manage their work flow 
The Apple Internet Server Solution makes it easy for people to find 
new ways to communicate. Easy to supportWindows and UNIX. Easy to “ f . 
grow And, since securin' is built in, easy to prevent break-ins. w 

All the software that people need to set up, author and maintain JgJJSSE 

their web page is included as well. Software available only for Macintosh. SSS™ 

Like Adobe" PageMill™ which makes creating a web page as simple as creating a word 
processing page. No complex languages to learn, No editors or browsers to juggle. 

Tb find out more, visit us at the web address below. And discover a whole new way 
to reengineer your business. 



















You're Welcome! 

Toni Thompson's “The Net¬ 
work in the Server" (July) is 
the most lucid and helpful 
ex p l a n a t km o f Tan d e m*s 
Server Net system area net¬ 
work and its potential appli¬ 
cations that 1 have seen. That 
includes our own internal 
publications* Thank you. 
Matt Riesz 

Senior advisory systems analyst 
Tandem Computers 

l just read “The Network 
in the Server" and am 
impressed by the clarity with 
which you explained the 
N U M.A-Q arc hitecture * 
Congratulations. 

Kevin Joyce 

AI arkeft.rtg manager* NU\ 1A - Q 
Sequent Computer Systems 

NT Trade-offs 

I enjoyed the excellent arti¬ 
cle about Windows NT, "4,0 
Isn't for Everyone," by 
David Linthicum in the July 
issue. I was puzzled, howev¬ 
er, by the absence of a fairly 
obvious conclusion: The 
co n si d e rab le pe r fori na n ce 
penalty imposed by the new 
shell and the questionable 
architectural changes made 
to accommodate it may 
make sense on a worksta¬ 
tion, but they are of dubious 
worth on a server. With 4.0, 
the design center of NT 
seems to have shifted deci¬ 
sively toward the client. 
That’s fine for me; V m inter¬ 
ested in NT primarily as a 
workstation OS—interest 
motivated primarily by sta¬ 
bility. But my guess is that 


Microsoft will have a hard 
time converting server own¬ 
ers, whether from NT 3.51 or 
from other OSes. 

WillKiing 
MHford, NH 

"4.0 Isn’t for Everyone” was 
informative, but you make 
too much commotion about 
the kernel-mode issue. 
Although moving the graph¬ 
ical device interface (GDI) 
into the NT Executive gives 
it the potential to crash the 
OS, this does not seem likely 
The current GDI/Window 
Manager subsystem is highly 
stable and rarely faults. The 
move to kernel mode only 
simplifies its design, making 
it easier to debug. Since ver¬ 
sion 3.1, all of NT's other 
low-level device drivers 
(disk device drivers, SCSI 
controller drivers, etc.) have 
operated within the Execu¬ 
tive with a high degree of 
reliability. There is no reason 
to suggest that the graphics 
subsystem need be any dif¬ 
ferent. If, in NT 3.51, 

CS RSS, EX E fa u I rs for a n y 
reason, the whole OS shuts 
down, as it is considered a 
critical process. What is the 
practical difference if the 
graphics subsystem crashes 
and the OS subsequently 
shuts down, or if the graph¬ 
ics subsystem crashes and 
takes the OS with it? 

Ktm 1 Gtdlent 

100642.1 IdKhcompusvrvv 
.com 

The GDI issue involve $ the 
potential for OS failure due 
to reengineering of NT The 
claim that the NT3,5 kernel 
is inherently stable does not 



automatically carry forward 
to the next instance of the 
OS, considering the changes 
that Microsoft has made. At 
the beta stage (Build 1234), it 
teas unclear how moving 
GDI to Ring 0 might affect 
stability in the final release — 
lue were not able to crash the 
beta syst&n. However, as 
with other operating systems 
that exploit Ring 0, the trade¬ 
off is stability for perfor¬ 
mance. Microsoft is selling 
N ias an OS that is more sta¬ 
ble than Windows 95 and as 
an OS reborn for the client. 
The changes made to NT to 
sell it as a high-performance 
client could jeopardize its 
traditional use as a server OS . 
That's why I made an issue of 
it. As I write , Windows NT 
4.0 is just leaving beta. We 7/ 


know who’s right about the 
GDI issue very soon . 

—David Linthicum 

“NT and the Net" (My) 
provides a good overview of 
Microsoft’s strategies sur¬ 
rounding its Internet Infor¬ 
mation Server (US). The dis¬ 
cussion of the benefits of the 
I nternet Server API (ISAP1), 
however, failed to give credit 
where credit is due. The 
interface now known as 
IS API was first developed as a 
proprietary interface by Pro¬ 
cess Software (http://www 
.process.com) for its Purvey¬ 
or Web server for Windows 
NT. Late last year Microsoft 
and Process announced their 
collaboration on an open 
Standard' —1SAPI—based on 
the Purveyor API. To both 
companies' credit, DLLs 
written to the original API 
still function under IS API 
using both Purveyor and IIS. 
Steve Loper 

Amadeus Consulting Group 
sloper@ wolfgang. com 

You Can Teach 
an Old Chip 

Kudos (again) to Tom 
Halfhill for his detailed yet 
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dear explanation of how the 
MMX instructions work 
with Intel-type CPUs (“x86 
Enters the Multimedia Era,” 
July). The article’s nuts-and- 
bolts focus typifies why 
IVYTE is a valuable resource 
for all of us, 

Tony Dahlman 

76456,3461 @compuserve.com 

Another Lesson 
Learned 

As your July We b Pro j e ct 
column was about “Lessons 
Learned/’ I am prompted to 
suggest tliis lesson: In cases 
where a quoted URL refers to 
a directory, or to the “top” 
of a site, almost everyone 
t hese days (including BYTE) 
seems to omit the trailing 
*7". This is wrong for at least 
two reasons* 

First, if my browser 
requests <URL: lmp://www 
,some 1 company/directory>j 
an HTFP jfirror_3D2 is 
raised, resulting in an extra 


transaction between browser 
and server to correct the 
URL to CURL: 
http: //w w w* s o me * co m p a ny 
/directory/ >, 

It works, but it generates 
extra traffic, which con¬ 
tributes to an already crowd¬ 
ed Net, Second, consider a 
Web server, like Zeus 
(h ttp:// www. z e u s * co. u k/), 
that actually does content 
negotiation. You don’t, for 
example, put extensions on 
image files. Instead of <IMG 
SRC~ u /images/mypic,gif ”> 

, you would write <IMG 
SRC= * Vi mages/my pic” >. 

The server looks at the 
HTTP_ACCEPT string and 
determines whether the 
browser can display GIF, 
JPEG, XBM, etc,, then serves 
the best or smallest image 
accordingly. So, if we have a 
directory called 
/images/mypk/but refer to it 
as /image s/my pic, aren’t we 
potentially in trouble? 

Athwi Shaun Neatis 
a dam (uJbsJon.ac. itk 


l think you're right on both 
scores.! thy try to include the 
trailing slash to avoid the 
extra hit of negotiation you 
describe. That 7 s pretty well 
known. Hut the second case 
you bring up is really inter¬ 
esting. I 've been only vaguely 
aware of progress in stan¬ 
dards for content negotia¬ 
tion ; but if it ends up work¬ 
ing in the way you describe 
(i.e. t no file extension means 
negotiate best type), then 
that would certainly be 
another reason we should all 
try to be more precise about 
trailing slashes. —-Jon Udell, 
executive editor 

Free PCs! 

How is the system Gar)' 
Tripp describes in “Forget 
$500 PCs: How About Eree 
Ones?” (Hits, August) funda¬ 
mentally different from the 
old mainframe model? The 
details may differ, but we 
still have terminals gaining 
access v i a co m mun i cation 
lines to a central store of 
information and using a cen¬ 
tral, remote processor for 
anything beyond trivial or 
presentation-related tasks. 
Isn’t this what personal com¬ 
puters were invented ro get 
us away from? And isn’t it a 
recipe for generating insa¬ 
tiable demand (presuming 
the cost can be made accept¬ 
able) for bandwidth? The 
basic idea of the personal 
computer was and is person¬ 
al control over the physical 
computing machinery, as 
well as avoidance of the 
bureaucracy and high priest¬ 
hood that inevitably devel¬ 
ops around a mainframe or 
its network equivalent, 
along with the requirement 
that you pay every rime you 
use it. Recall how IBM 
became great: by leasing 
computing power, nor sell¬ 
ing it. When networks 
become the computer, at 


least in the form promoted 
by the “Web PC” types and 
Microsoft, computing is no 
longer personal ; it has 
returned to the mainframe 
orientation we once rebelled 
against. 

M ike Brady 

73 720.1544@cojfipuserve.cotn 

The PC revolution has 
brought us cheap computing 
power, but it's not cheap 
enough. The only way to get 
computing into the hands of 
the 75 percent of the US. 
population and 95 percent of 
the rest of the world that cur¬ 
rently lack access is to change 
the model from a software 
and hardware base to a ser¬ 
vice base * Leasing won't 
work. Most people who need 
access wouldn't qualify, and 
necessary hardware and soft¬ 
ware upgrades require short 
amo rt iza tion cycles. The 
“free PC” is a return to the 
cet it rat com pit t ing mo del , 
but with two changes; It is 
offered to the public, and it is 
fundamentally mobile. A ser¬ 
vice-based approach that 
uses PC sewers connected via 
radio modems can give 
everyone access to e-mail, 
faxing, accounting, word 
processing , and the Internet, 
plus secure personal data 
storage, for about $20 a 
month. This approach recog¬ 
nizes bandwidth limitations 
by placing the central proces¬ 
sor close to the user at the 
local ISP and connecting 
everyone by radio-frequency 
cel Is. Using tea opiates sto red 
in the " free PC** rather than 
applications to do most tasks 
reduces local processing atid 
the amount of data transmit¬ 
ted . Internet usage is the 
bandwidth hog in the model, 
hut if you strip out the graph¬ 
ics, the data stream becomes 
small. The u ftee PC” will pro¬ 
vide mobile access but will 
not replace the PC for more 
intensive computing uses , 

—Gary Tripp 


MMX Misaligned 

On reading your article on MMX performance opti¬ 
mization (“Programming Strategies for Inrel’s MMX*" 
August), 1 find the example stack prologue code on 
page 64 does nothing to cause 64-hit alignment, only 
32-hit alignment. The alignment mask should be 
0EEEFITF8, notOFFFFFFEC. 

Jan Bottorff 

jan h (n ipmat rix , com 

You are correct , The assembly code listing in the text 
box "Maintaining Stack Alignment ” contained an error 
and, as a result , aligns the stack to 32 bits. In order to 
align the stack to 64 bits, the alignment mask should he 
QTFFFFFF8, as show;; below. 

Prologue: 

push ebp ;save old frame ptr 

mov ebp, esp :make new frame ptr 

sub ebp, 4 ;make room for stack ptr 

and ebp, GFFFFFFF8 ; align to 64 -bits 
mov [ebp], esp :$ave old stack ptr 

mov esp, ebp :copy alignment ptr 

sub esp, FRAHESIZE ;allocate space 

— Bev Hachmayer, Intel Corp, 
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When it comes to storing data, durability is a 
very attractive feature, St) Kingston offers a 
complete line of the worlds most rugged 
and reliable data storage subsystems, Kingston's 
storage products were designed for the most 
demanding commercial environments- But they Vo 
also survived duty in tanks, submarines, and even the 
space shuttle. You can't buy a more reliable subsystem. 

To prove it, we offer a seven-year warrant) 1 — the longest 


in the industry. The Kingston Chita Silo' DS500 tower or rack- 
mount enclosure can house 3.5-inch and 5.25-inch half- or full- 



7 > 


height SCSI peripheral devices. Our Data 
Express 1 DE300 removable device 
subsystems, integrated into our 
DS500 chassis, provide an ideal housing for up 
to 12 removable, hot-swappable SCSI devices. 
Of course, Kingston storage products are 
compatible with all major platforms. For mote 
information call us domestically at (600) 435-0670 
or for international sales call (714) 437-3334- 
It could be the beginning of W/'l lift uVi kll 
a beautiful relationship. UkiECHNOOTYconpoBATiON' 


RAMfax call domenicaily m ffiOOJ 435-0056 or foi inumatiunal mlts 


(7 H)4JS-267 7 o* nut out Wrb ssic: htip flutm ktn&uon tQmlb.hnr. 


Cirelo 142 on Inquiry Card (RESELLERS; 1 43). 

Ki n ,„(, n Tl tmnl.l Cm««W. I76CO Nwfcap. Sl««, Foum.ll) V.lln, i'A 91708 USA. 1714) 4M.ISW.Fx 17111 118-1M7 • I«M Kin t «on T«hnol..e, C-tpor-IK*.. All nsh" md. 

w,.l„, u > Lta». it j tr.Jcm.rl. «f Kiniiten T.... Caljm.tioo 0«4 E>n>". the S.I.. *f.J KtapWl ... tiwk—.b vt fc.ns.t.m T.ct.n..to, CMpHta. 

























Circle 187 on inquiry Card. 


What 



MEMORY 



a) Plumbers Caulk 

b) Debug Them Yourself 

c) High Performance Garbage 
Collection for C/C++ 

(I) Ear Plugs 


If you clicked V'. *. you are tight 
Just by linking Great Circle, a high-perfomnance garbage 
Cdfeutr, wijll ymtr programs, you automatically eliminate all the 
memory leaks and premature frees—even from Jrd party libraries, 
jegati code, and DLLs. 

And il you drink * Memory Debugger" ought | have been an 
tipi ion above, then yscjl should realty ltwik into Great Circle, 
because v nu're spending way too much time debumirg leaks. 

C all l-HOO-360-8388 to learn about Great Circle or for vour 
I rev copy id the "Garbage Collection for GZC++" White Paper. 
And mm debug >t memory fe^a gam! 

Great Circle 

** A M !-V t?" C " 

Lm<jre robust axle 
with less headbnngiiig.* 

Is tcvk'iiwd bv 
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FIXES 

Due to an editing error in 
"Adieu, Pentafluge.,, Hello 
Cyrus" (August), we 
described Jerry Pournelle’s 
new Cyrix 6x86 machine as 
having an U EIDE CD-ROM 
drive running off an Adaptec 
Ultra SCSI board," We meant 
to say it has an EIDE CD-ROM 
drive, and a 4-GB Fast SCSI-2 
hard drive running off an 
Adaptec Ultra SCSI board. 

Due to an editing error in 
""Future Watch” (Bits, 
August, page 28), we wrote: 
“Because it runs at only 70 
nanoseconds, EDO RAM 


incurs wait stares at higher 
speeds.” The sentence 
should have said: When run 
ning at 70 nanoseconds, 
EDO RAM incurs an addi¬ 
tional wait state in systems 
with 66-MHz or faster bus 
frequency. 

In our news story “Cyrix 
6 x H 6 M a tehe s Pe n t iu m 11 
(Bits, September}, we 
neglected to include the 
SYS mark/3 2 benchmark 
results for a baseline Cyrix 
6x86-based PC, without 64- 
MB cache. That number, 
159, is comparable to the 
sco re of a 200-Jy IH z Pentium 
Dell, which pegged a 161. 


COMING UP IN NOVEMBER 

STATE OF THE ART 

NEW CHIP TECHNOLOGIES 

BYTE takes an in-depth look at how new CPUs will after 
system design. Well examine the recent evolution of Intel 
processors, from MMX technology to what we've learned 
about the P7 (Merced); look at chips designed to run Java 
applications; and bring you the latest news from 
0 c t o be r's M i cro p ro eessor Fa ru m* 

SPECIAL REPORT 

OPERATING SYSTEMS 

BYTE reports on the rise of 64-bit OSes, from existing 
exa mpies J 1 ke SG I's 1 1 ix, to future possibilities, like 
Hewlett-Paekard/SCO's joint project. Well also cheek the 
progress of Microsoft's Cairo and analyze the technical 
merits of Apple's Copland* 

core 

PARALLEL PROCESSING 
FOR THE MAINSTREAM? 

Dick Fountain reports on Bulk Synchronous Parallelism, a 
new programming model that promises portability 
between different parallel-computing architectures* 

REVIEWS 

NSTL HARDWARE LAB REPORT 

NSTL rounds up systems based on Intel’s leading-edge 
200-MHz Pentium Pro processor* 

THREE-TIER CLIENT/SERVER 
DEVELOPMENT TOOLS 

In a follow-up to our June Software Lab Report, NSTL tests 
PowerBuilder 5.0 from Powersoft and Centura Application 
Server from Centura (formerly Gupta]. Both upgrades 
offer important new application-partitioning features for 
distributing your application’s objects over a network. 
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Anyone who doesn't understand the problem can't 
solve it. We listen precisely in order to know what 
you need. And we have the know-how, 
the ideas and the capability to connect things. 

And that's how innovative products and solutions 
for the challenges of tomorrow come about. 

We in NRW„ where precision is tradition. 
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SPIRIT OF INNOVATION 








Talk aI)out considerate. Beyond 
having a thermal sensor that lei is you if 
its too hot, the new Compaq Desk pro 
will warn vou if its hard drives about 


I'm no wimp. 
But jfi pretty 
hot in here. 


i 


Thermal 



to fail anywhere. Its all pari of what we 



call the next generation of Intelligent 




MUM 


Manageability, Among other things, it 
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give IS managers a broader range of 



Telling You It’s Too Hot. Cool . 


integrated solutions. And to minimize 
installation and your configuration 
time, w e provide 



allows you to take inventory of all your 
hardware and software from one loca¬ 


tion. In case of hard drive failure, it 
backs up your data on the network; 
and now, thanks to our new PD-CD 
drive backup, it also preserves your 
data locally. There's even a sensor in 


the hood that alerts the support desk if 
anyone’s tampered with it. 

Intelligent Manageability is still 
based on open industry standards that 
ensure compatibility and integration 
with any network. Our partnerships 
with Microsoft* Novell, Intel and others 


an upgradeable 
integrated NIC and network-ready soil- 
ware which protects your investment 
and allows for growth. Ultimately what 
you get with Intelligent Manageability 
is lowered cost of ownership. Add 
to that a three-year warranty, plus 
dedicated toll-free technical support 
that s open for business seven days a 
week, 24 hours a day Control. Its what 
makes the new Compaq Deskpro so hot. 
In a cool kind of way. For more informa¬ 
tion, visit us at www.compaq.corn or 

call 1-800-392-8883, 
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News & Views 


Self-Help Software to the Rescue 

Call-avoidance software helps companies improve 
customer support and reduce expenses. 


Servi 


ic^Sofi 


E 




RHlm* Description: | 


Wab i of 5^33 g iter. | 


Cures to Consider 


Scores 


Cures 


t Laatf prin l g i m lil Yf variable p rint 
% Idetuirv down ihc pa#c - contact* cm 


®1 


71 


[ U^r i mt jit inliiy: mv. ntmijL i mm 

UsernriTitm ol Ito lares interval 
regularly sp a ced spots * surface pf 


Clarifying Questions 

Questions 

A nr wars 

iWhen was (he iniRee recent or 

| Ncl tri rt-e'td jJ 

replaced lad? 

jla th* print density control already 


i v.iniiJfflZ 

Does the nrint density control nnnear 


to be set more than Mir wav (too 

|fict 

Inch)? 

Has it been n while since preventive 


maintenance h ■ ■ been ;si ■■silitrcf to thi 

j Not opiwo^odi^J 

printer? 


l^er. print quality: resi4ial image? - 

”~T -nrint.j Lm^it ii ml JiiA tiij 'ti 


Can you see tPiwr particles or paper rrrrr 

tkj rrr.n rll.r- inn A ^t-j. \ 


H . 


Programs developed with SemceSoft's tools provide users with 
several possible solutions, with the most likely presented at top. 


cvv programs for the Web let 
beleaguered technical-sup¬ 
port departments reduce 
costs and improve service by 
helping users help themselves. Tech-sup- 
port calls are the bane of the computer 
industry* They cut into profits-—as much 
as $2U per call—and often make frus¬ 
trated users wait, usually at their own 
expense. To reduce the number of sup¬ 
port calls a help desk has to field, com¬ 
panies are turning to a new breed of prod¬ 
uct known as call-avoidance software. 

Expert systems are not new: Compa¬ 
nies have used them for years to help their 
support personnel find solutions more 
quickly. The new trend is to put answers 
di reedy into the hands of the user, poten¬ 
tially bypassing the tech-support phone 
call altogether And the new vehicle for 
delivering that knowledge is—you 
guessed it—the Web, 

“Call-avoidance programs such as our 
Web Advisor and Knowledge Builder 
won't solve every problem out there,” 
says Keith Loris, vice president of devel¬ 
opment at Services oft (Needham, \IA), 
which recently released its first author¬ 
ing tools for building Web-based prob¬ 
lem-sol ving systems, "But they can 
reduce the number of phone calls a tech¬ 


nical-sup port department has to handle. 
They can also ensure that the answers 
users get are consistent,” 

Some call-avoidance software goes a 
step beyond telling users how to fix a 
problem: Instead, the program fixes the 
pre >b le m a uto mar i ea 11 y. bo r e xa mp^l e, S ys- 
remWizard, from SystemSoft (Natick, 
MA), will detect, diagnose, and, in some 


cases, automatically fix common PC 
problems. System Wizard, which should 
start appearing in several vendors' Win 
95 and NT PCs by the end of this year, 
comprises several components, includ¬ 
ing a client application with a built-in 
local knowledgebase of pro blent/re so* 
hition data, a server that provides a sec¬ 
ond level of support, and a knowledge 



geek mystique 


B y our count, viewers watching the 
Summer Olympics on TV were, on one 
night, inflicted with 91 ads between 8 pan. 
and midnight. Of those 91 ads, seven (about 
B percent) listed Wch addresses. The Web- 
aware advertising companies were Rceliok, 
Kodak, NBC, and Xerox and IBM (both twice). 
The next day, in the Boston Globe, we count¬ 


ed 12] display ads, six (5 percent) of which 

had Web addresses, - Jason Krause 

Other Web Statistics 

• Estimated percentage of adq|t$ in thcU.S. 
using the Web: 7.7 

• Estimated volume of sales generated by the 
World Wide Web in 1995 (in millions of 
dollars): 43 G 

• Projected sales to be generated by t he Web 
in 1990 (*n millions of dollars): 40,000 

• Number of U.5. states with organized pro¬ 


grams for schools on Net Day *96:27 

* Number of Internet service providers world¬ 
wide [as of July): 3054 

■ Estimated size of Internet access market in 
1997, tu billions of dollars: 2.5 

* Proposed tax on Internet access providers 
serving Tacoma, Washington: G percent 

* Number of U.5. states taxing on-line 
services: G 

* Number of domains in .COM: 31 G.271 

* Number of private Internet providers 

in Egypt: 7 - Win Treeso 
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builder for use by a PC vendor or MIS 
department to add solutions as new prob¬ 
lems occur. If SysternWizard doesn't find 
a solution in the local database, the pro¬ 
gram can dial up a server, either over the 
Internet or the phone lines. The server 
can also automatically fix the problem by 
downloading a software solution or mak¬ 
ing some other modification. 

By including a prebuilt database of 
solutions in System Wizard, SystemSoft 
also eliminates a potential drawback to 
expert systems: the amount of time 
required for an organization to develop 
a comprehensive help system, 
“Authoring is dearly the biggest issue,” 
says Keith Sturdivant, manager of 
advanced support technology at Micro¬ 
soft, which is increasing the number of 
self-help solutions it puts on the Web, 
"Maintaining the content and ensuring 
that the information is accurate and cur- 
rent in the database is important. And if 
you have a broad range of issues to ad¬ 
dress, as we do at Microsoft, that be¬ 
comes much harder to deal with." 

One d i faculty is that rediii ical-support 
people are often too busy solving the 
latest customer problem to sit down lor 
half a day or even an hour to get infor¬ 
mation out of their brain and into the 



Problem resolution can be more visual 
than with a phone call, as shown in this 
application using Inference's Case point. 


expert system. Writing a self-help pro¬ 
gram that solves problems for people 
who have little or no inkling about what 
is causing their technical difficulties still 
involves extensive work, even when 
using authoring tools that require little 
or no programming, 

"Providing a solution for a user who 


WEB SELF-HELP SOURCES 


Advantage kbs: 

1908) 207-2236: hUp://www.akbsxGm 
Inference: 

[415) H93-7200; hUp://www,infcrcnc<r + CQm 
SctviccSofl: 

[C17J 449-0049; http://www.servieesoft.com 
SystemSoft: 

[50a) Gfil - tiORH: hltM://www.svitcrni4ift.coni 


yeah, but.. 


A controversy swirling around the release of NT 4.0 involves Microsoft’s limiting to 
1G the number nf computers that can connect simultaneously to NT Workstation. To 
support more than 10 people, you have to use the more expensive NT Server, which 
sells for about $1100. Microsoft officials say they are justified in this practice, since 
I hey have not tested NT Workstation to ensure it ca n su pport heavy usage (for exam¬ 
ple* asan Internet Webserver). 

Yeah, hut this practice puts other vendors of Web server programs at a disad¬ 
vantage, Microsoft provides a free Web server program with NT Server. Microsoft’s 
10-uscr licensing restriction essentially prevents other vendors from selling Web 
software that runs on the less expensive ($319) NT Workstation at an overall 
cost that's less than NT Server. Competing on the NT Server field means Microsoft's 
competitors have to play against a free product, 

Microsoft can put whatever restrictions it wants on its products. If people want to use 
NT to host Web sites, they can upgrade to NT Server. 

Ye all, hut Microsoft's policy will make customers who want to use NT as a plat¬ 
form for Web servers pay more. And other vendors say NT Workstation easily 
supports more than 10 users connected simultaneously to a Web site. They also 
argue that Microsoft already backed down from its plan to build the 10-uscr 
limitation into the NT Workstation software. But then why did Microsoft rein- 
traduce the limitation by putting it into its licensing agreement? 


doesn’t have any idea what's wrong 
requires pretty intense authoring," says 
lirik Stackhouse, rcchn ical-s upport rep¬ 
resentative ar Internet service provider 
Ultra Net (Marlboro, MA), which is cur¬ 
rently developing solutions using author¬ 
ing products from ServiceSoft, “In that 
situation, you have to ask the user a lot 
of questions. There are so many factors 
involved that, from an authoring stand¬ 
point; it might he more work than it's 
worth.”This is why companies such as 
UltraNet often start with a self-help sys¬ 
tem that specifical Iy addresses a subset of 
common problems that can be easily 
solved, usually by an intermediate or 
advanced user. Situations involving more 
complex questions, novice users, or a 
computer that can't even get onto the Net 
will still require a voice call. 

But even if the first implementations 
of Web-based self-help systems divert 
only 20 percent of incoming tedi-supporr 
calls, this would be a huge improvement. 
And many vendors say that after an ini¬ 
tial pilot phase, they plan to roll out larg¬ 
er, more comprehensive applications that 
will eventually handle 50 percent or more 
of i neoming calls. In those situations, it’s 
critical that call-avoidance authoring 
tools be able to integrate with legacy 
problem/resolution databases and call¬ 
tracking programs. And here the Web 
may again play an important role. A 
browser can be a single access point to a 


myriad of data sources, provided those 
databases can export into the Hyper¬ 
text Markup Language (HTML) format. 
"If you’re making the effort to author, 
you want it to be accessible to as w ide an 
audience as possible,” says UltraNet’s 
Stackhouse, "Doingit on the Web is prob¬ 
ably the best way to make this work on a 
large scale.’’ - Dave Andrews 
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Microsoft Internet Explorer 3.0 



Microsoft Internet Explorer 


Microsoft 

Internet 

Explorer 


Special Offers 


The Wall Street Journal 
Interactive Edition 

ESPNET SportsZone 

Hollywood Online 

MTV Online 

InvestorsEdge 

And more! 


’■Connect time charges may apply to nil offers. 

©1996 Microsoft Corporation. AIJ righis reserved. Microsoft Is a registered trademark and the Microsoft Internet Explorer logo and When? do you want so 
tlo today? are trademarks of Microsoft Corporation. The Wall Street Journal Interactive Edition is a trademark of Dow Jones & Company, Inc,. ESPNET is 
a trademark of ESPN, Inc. SportsZone is a trademark of Slarwave Corp, MTV is a trademark of MTV Networks, a division of Viacom Internationa!, Inc, 
Hollywood Online Is a trademark of Hollywood Online Inc. InvestorsEdge ©1995 Ethos Corp. 







IS YOURS TO DOWNLOAD, ABSOWTELY^ ffee, 

COMPLETE WITH subscriptions 

TO THE WALL STREET JOURNAL INTERACTIVE 
EDITION AND ESPNET SPORTSZONE, 

also free. 


PORT 



interactive 


EDITION, 







Introducing Microsoft' Internet Explorer 3.0, The new browser 
that's a step ahead of all the rest. It lets you experience all the 
coolest content like sound and animation, that's being developed 
for the Internet today. It lots you customize the way you access 
and view the web. And IVs yours to download right now, absolutely 
free.* From now through December 31, we have all kinds of spe- 
dal offers that make the experience even better: You get The Wall 
Street Journal* Interactive Edition, free. It's the web's leading 
source of husiness news, with 24-hour updated coverage of world 
business and deep background on thousands of companies and 


topics. You also get a free subscription to the premium areas of 
ESPNETSportsZoner the number one destination site on the 
web, including expert columnists, multimedia highlights, behind- 
the-scenes reports, In-depth player profiles, and more. Our now 
browser also gives you free access to "buy, sell, hold" stock 
recommendations from InvestorsEdge, the Internet's premier 
financial information service. And there’s even special content 
on MTV’" Online and offers on other sites that can only bo seen 
with It. Just go to www.mlcf05oft.com/le. Then click one button. 
And see what a real browser can bring you these days. 


Microsoft 


Where do you want to go today? www.microsoft.com/ie 
















Visage asks users to recognize faces, rather than 
remembering personal identification numbers. 


Security Gets 
a New Face 

Here’s a twist on security that gives new 
meaning to the word u facerime.”The old 
definition of facetime involves trying to 
remember people’s names as yon mingle 
at parties. But for the U.K. company Vis¬ 
age Development, face-rime refers to an 
authentication mechanism that requires 
users to recognize a series of faces befo re 
they can access their computers. 

Instead of asking a user to remember 
a password or carry an authentication 
token, the Visage program presents a row 
of three faces, some of which the user has 
learned to recognize. Faces are typically 
16-level gray-scale images, 50 pixels 
square, and each has a number. The faces 
appear for about a second before they’re 
covered up by a masking image that hides 
the pictures from bystanders. Then 
another row of faces appears for a sec¬ 
ond and is covered up. Finally, a third row 
(see the screen shot at right). The user 
types in or clicks on the three numbers of 
the faces recognized; this is verified, 
and access is granted or denied. 

The faces are taken from a database of 
generic faces, Each time, the three key 
faces a ppea r in di ffe re nr pos i t ion s, an d the 
surrounding faces are randomly selected 
from the rest of that database. 

Visage requires an initial training peri¬ 
od of five to 10 minutes, during which the 
user chooses three faces from the image 
database, then practices recognizing 
those faces. What’s innovative about Vis¬ 
age is that it’s a genuine one-time pass¬ 
word that requires no extra hardware, 
does away with password changes and 
the attendant administrativehassles, and 
is easier than ever for users. No smart 
cards, no challenge-response number 
pairs, and no fingerprint readers are 


required. In one test, a user who left on 
mate rn i ty 1 e a ve re tu r n e d si x m on tbs lat¬ 
er and was able to successfully log in right 
away. Tests conducted by University of 
Cardiff psychologist Hadyn Ellis have 
verified the reliability and recallabilityof 
facial recognition as an authentication 
mechanism. Another test involved one 
group of people using Visage and anoth¬ 
er using personal identification numbers 
(PINs). After three months of no usage 
at all, the subjects were tested on their 
recall: Faces scored 100 percent, PINsO. 

The strength of Visage is based on our 
ability to recognize a face a I most instant¬ 
ly (be,, in about 20 milliseconds), com¬ 
bined with our inability to describe it in 
words that would let someone else pick 
out that same face from a group of simi¬ 


lar ones. Also, the number of faces dis¬ 
played per row, the number of rows in 
the grid, and the number of matches 
required, can all be configured to indi¬ 
vidual situations. Asking the user to 
pick three faces from five rows of four 
faces each and then to repeat with a new 
grid provides enough security to meet the 
standards of the British Computer-Elce- 
11 anics Security Group. 

The company (ct>macr William Visick, 
4-01442 230471; fax +01442 212142; 
bvisick@cis.compuIink.co.uk) is pri¬ 
marily interested in licensing the Visage 
technology, not in developing user-level 
products itself. Visage is currently avail¬ 
able for NetWare 3 and 4, and a Windi>ws 
NT version is nearing completion. 

-Russell Kay 


future watch 


r 


i Communications for air travelers 
] m the future won't be so discon- 
j nccted or rely so heavily on bat- 
j tcry-powcrcd notebooks. Delta 
j Air Lines (Atlanta, GA], in part- 
I nership with OMn Aerospace 

* Company (Redmond, WA] r has 

* already begun testing its first in- 
■ sea t power s u ppty system. Passeu- 
I gers on the airline's Spirit of Delta 

I_ 


Boeing 767 can sit down, plug in 
their computers, and not worry 
about battery power. Other air¬ 
lines are also evaluating similar 
in-flight power systems. 

Further out are communica¬ 
tions systems that would Jet air¬ 
plane passengers browse the Web 


live. Systems such as Airview, from 
a company called The Network 
Connect ion (Alpharetta, GA), 
combine video entertainment, 
catalogs, PC games and applica¬ 
tions, and possibly Web access. 
With Web access, travelers could 
send e-mail or browse competi- 


n 

i 

Web access is possible, the satel- i 
lite net work that planes current- | 
ly use for In-flight phone and fax | 
services will need upgrading. And j 
there's another matter. “Before j 
deploying any next-generation 
com m un Station system," says a . 
spokesman for United Airlines, 
'"we're going to take a dose look [ 
at how much weight they add to 1 
the airplane." “DA 

_I 
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Netscape Plug-ins and Web Server Objects. 

Get ready to launch dynamic business applications out 
on the World Wide Web with PowerBuilder 5.0. 



Circle 1 6-1 on Inquiry Card. 
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Vendors Battle 
Over Next 
Internet File 
System 

Browser wars, step aside* The next bat¬ 
tle looming in cyberspace is over which 
file system will provide the underpin¬ 
nings for better file transfer and group 
collaboration services on the Internet, 
Such a file system, whether from Sun or 
Microsoft or some other vendor, would 
improve upon the Internet's current 
HTTPandFTP. 

Sun's proposed new standard, the Web 
Network File System (WebNFS), is just 
what the Web needs, claims Brian Cm 11, 
director of marketing for Solaris Servers 
at Sun. “The Internet is like a dirt road 
with a lot of potholes* One of these pot¬ 
holes is t he slow speed of file transfers/ 1 
Croll says. An advantage of WebNFS is its 
Superior performance over FTP and 
HTTP for transferring large blocks of 
data, Sun says, WebNFS also lets you 
edit documents instead of simply view¬ 
ing them as you do in today's browsers. 
This read/write capability will allow ven¬ 
dors to develop applications that let you 
collaborate with others from within your 
Web browser or Web-enabled applica¬ 
tion, without having to cur and paste text 
from the browser into another program. 

Sun's NFS has been the TCP/IP file dis¬ 
tribution standard for more than a 
decade. Not tied to any architecture or 
operating system, NFS is the glue that 
holds together heterogeneous file sys¬ 


tems. Until recently, there hadn't been an 
open implementation that would work 
consistently over Internet connections. 
Bur with Sun's submission of WebNFS 
to the Internet Engineering Task Force as 
a proposed open standard, that's no 
longer true. 

WebNFS springs ahead of the Net's 
hypertext (HTTP) and data transfer (FTP) 
protocols because neither of them are 
network file systems. HTTP must con¬ 
stantly close and open sockets to trans¬ 
fer information, and both HTTP and FTP 
require high latency between packets. 
WebNFS cuts down on both the inter¬ 
process communication and latency 
factors. This results in WebNFS offering 
block file transfers that are up to 10 times 
faster than the current versions of I ITS P 
and F IT, Sun claims. 

WebNFS already has powerful sup¬ 
porters, including Oracle and Spyglass, 
who are incorporating it into their 
browsers. Auspex^ IBM, and Sequent plan 
to include WebNFS hi their Web servers. 
Sum of course, is putting all its resources 
behind WebNFS. The most visible sign of 
tilts support is the Necra NFS file servers, 
which depend as much on WebNFS as 
they do on HTTP for data transfer. 

However, two prominent names are 
missing from the list of WebNFS 
adopt ers: M i c roso ft a n d Ne rscape. I H I T 
and FTP leave much to be desired for 
seeking, reading, and writing operations, 
agrees J Allard, a program manager at 
Microsoft. But Microsoft's remote file 
access protocol, called Common Inter¬ 
net File System (C1FS), complements 
HTTP. CIFS is based on the company's ser¬ 
vice message blocks (SMBs),which are 


Bug of the Month 


cc:Mail: Not OK 

A BYTE editor found tins interesting 
dialog when attempting to read new 
e-mail using cc:Mail 2.01 under Win 35. 
After the editor tugged in, cc:Mail 
announced that he had new mail When 
the editor attempted to read the new 
e-mail, the dining message at right 
appeared. When he attempted to dose 
the dialog box, he got the dreaded ring¬ 
ing-hell error sound! Clicking on another 
application mini mired the dialog, and 


attempting to 
read cc:Mail 
caused another 
Instance of the 
same error 
message. Now 
ticlls were ring¬ 
ing in stereo. 

The guick'-and- 
dirty solution: 

Close cc:Mail and all other applications, 
reboot* and try again.The next time, 
everything worked as expected. 



Send ;your4 to edejeauaflibitf.com? 


already used in existing network com¬ 
ponent s o f Wi n d o w s a n d NT, Allard 
notes, as well as on Unix, 

Allard finds Sun's WebNFS speed 
claims to be somewhat disingenuous. 
"Byte Read-Range and 1ITTPconnection 
keep-alive is evolving HTTP into a rival 
for WebNFS," be says. According to 
Allard, it may be too late to expect the 
entire Internet community to make a fun¬ 
damental shift from HTTP toa new stan¬ 
dard for file transfers. 

Netscape, usually a staunch Sun ally, is 
still evaluating WebNFS, according to 
Andreas Cook, product PR manager. 
“Even if we turn it down now, we may 
use it in the future/ 1 he says. 

“The big powers of the Web will light 
over WebNFS. If Sun is successful, adding 
WebNFS will require many companies to 
retrofit their servers and browsers/' says 
I toss Rubin, senior analyst for Jupiter 
Communications (New York City), a 
research firm that covers consumer on¬ 
line services and the Internet. 

WebNFS is a threat to Netscape, says 
Stephen Audirore, president of Zona 
Research, an internet market research 
house. “WebNFS plus Java is a direct com¬ 
petitor to HTTP and HTML," he says. “It 
Sun is successful i n replacing the existing 
infrastructure, all the other major Web 
companies are in serious trouble,” 
According to Auditors, Netscape is balk- 
in g because Web NFS/Java would u nder- 
cut all its technology dollars. 

As for Microsoft, “Redmond already 
has its own distributed file system ori¬ 
ented to the NT environment and SMB, 
and they would love to see it expanded 
onto the Net/' Audi to re says. After all, 
whichever company controls the stan¬ 
dards also controls the marketplace: 
WebNFS’s success or failure could dras¬ 
tically influence Sun's and other compa¬ 
nies 1 revenue streams. 

Will WebNFS become the Net stan¬ 
dard? U A lot will depend on whether 
Sun can gain the mind share of people 
using other third-party HTIT servers," 
says analyst Rubin. "If someone ports 
WebNFS to popular freeware servers, like 
Apache, it will be a matter of time until 
people start hacking together WebNFS 
add-ons for both Netscape's and 
Microsoft's browser and server product 
lines." If that happens, then the Web 
could be completely reinvented with 
WebNFS as its standard. 

-Steven J. VaughamNiehols 
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“They thought my new Multipath 7 
Back-Ups' 9 Office" was just a big surge 
suppressor - then the lights went out.” 



Multipath ' Meant Total Ptownr Protection 


At fast, a safe place to plug everything: Multipath Back-UPS Office for workstations, PCs and peripherals 

Facing the darkness is hard, hut inevitable-; You have 
lAi^l j^ tr£r ctana* of winning the lottery than of escaping 
power problems: They're the 
single largest cause of computer 
dam km and hardware damage, 

Baek-U’S Office provides reliable 
power for your entire system. 

Instantaneous battery backup ensures 
uninterrupted operation of your CPU. 
monitor and an external storage device* 
full-time surge suppression and sue-wiring 
fault protection spreads a rrue Multipath™ 
safety tier under any remaining Integra red 
peripherals, tike modems, printers, faxes 
and phone systems. Kwk-UPS (Office also 
provides convenient BluckSafe'“ outlet 
spacing to handle all size plugs - even 
large block Transformers, 


Tfct ■Sli.tirfhKh 11 ' ptsdfrtu'i flattofi® Qjfcf 
F>iTh fiuf rwrfhsrr fani ' 

iafc poirtf IptfAi » fflW P*»f IfUfm 


Unique Multipath protection keeps 
your PC and data safe 

Plugging a phone line into your com¬ 
puter doubles your vulnerability to power 

problems; add any peripheral, and it 
triplrs, Even if your AC power-line is 
shielded, when a surge hits an unprotect¬ 
ed peripheral, ii can blaze down serial 

and data lines, 
and toast your 
expensive PC. 




fisrf-UPf Oflkrt ramfnrt 
nlah «Uf w Mtof. * 


Multiple ptTiphernh and data lines to and from your system are 
vital, but dangerous, Without than, yon can't do your [oh, i lowevcr, it 
a power sag makes your modem drop (he 
line while you're downloading from the 
Internet, or lodes your keyboard before 
you've saved work, you lose time, money 
and spend another late night at the office 
to meet your deadline. 

Back-UPS Office protects your 
entire system 

Until now, protection for your entire 
system required Several devices. But multi- 
device protection can leave you vulnerable 
to line noise and unwanted data glitches cre¬ 
ated by the voltage differential between out¬ 
lets. 'Ihose glitches are prevented with the 
Hack -ITS Office common voltage reference* 
Back-UPS Office 
means true 
Multipath''* protec¬ 
tion, dean, safe 
power to every' 

peripheral, and inst.mt battery backup to keep 
your cutting edge system and 0/5 from crashing. It 
mcaro protetriew fur ba by integrating the securi¬ 
ty of a surge suppressor with she |Xjwrr of a UPS, 
guarantied up to S25.CXXI. 
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PjfllfCt younetf before you kiekyour- 
self. Get your new Back-UPS Office 
today (tot piHce: $17 £.99). or call ARC 
tor a FREE 40-pi^e catalog! 
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PICTURE THIS: 
6X CD-ROM, 
11.3" DISPLAY AND 
ZOOMED VIDEO. 


NOW 

PICTURE THIS: 

$2499! 




EXPANSION- 
Satellite Pro’s two PC Card 
slots unlock a world of expansion 
capabilities. And We optional 
NoteDock * / Enhanced Port 
Replicator offers additional 
PC Card slots as well as 
e^sy connection to your 
desktop setup > 


J1.31' 

^ 800 x 600 RESOLUTION 
Sure, the screen is huge. And it 
also has 800 x 600 resolution, 
which means that every inch of 
viewing area delivers crystal-dear 
definition and vibrant colors. 


PENTIUM PROCESSOR 
A 100MHz Pentium processor 
and 40MB of EDO memory 
can speed up any multimedia 
presentation. Pius, the 2.9v 
processor ms designed 
specifically to maximize 
notebook battery life. 




FULL*MOTlON VIDEO 
With Toshiba 's Zoomed Video 
technology and a ZV PC Card, you 
get M-screen, futi-motion video 
and MPEG support without 
sacrificing system performance 


© 

- ADVANCED MULTIMEDIA 
With a 6X CD-ROM. microphone, 
speaker and stereo headset 
Satellite, Pro offers the most 
advanced multimedia features 
you can get at this price. 


m. 


INTRODUCING THE NEW SATELLITE PRO.' wi, 

to multimedia features, the Satellite Pro offers the bin picture at a small price* It all starts 
with a huge display and lull-motion video to make your multimedia presentations 011 ri 
look more like feature films. And it's easy to take your show on the road with 
a 100 M H: Pe nriu m processc >r, ti p to 4OM B of memo ry a nd a mas she ha rJ d ri vl\ 

Add to that a 6X CD-ROM, integrated AC adapter and PC Card slots and you’ve got 

more than you need to get the job done* So when you want some real 
portable power, pick up the Satellite Pro. No other notebook can give 
you so much lor so little. For more information visit the Toshiba 
website at hup://eomputers.toshiba*eom, or for a dealer near you, 
call 1*800-457'? 7 77* 



pentium 1 " 


Satellite Pro 


420CDT* 

TFTfepby 

* 1 3 biion bytt \w 1.2666) tori drive* * 

420CDS * 

- 113' oil color dial-scan DSUI tfepisy 

* BID iiiilViOT byte (=772Msj haid drive 

BOTH M00ELS 

* tTOHz 12,9v} Pentium* processor 

■ 3 MB cl EDO DftAM KpafKfebfe to 40 MB 

* Modjla-r 6X CD-ROM and 3.5' floppy 
drive, swappable in the SdetfSay* 

- MPtti support via ZV Port technology 
(requires optional PC Cant) 

- HiQVrteo* gravies ccatrolSw 


► f£ 4 l&owlBtote*Ptt 
tffltf&k aud» system wfil 
mewtou, speaker awl 
stereo headset 

► Two Hacked PC Card slots 
(two Type II or one Type ill} 

• IrDA compliant 

> Lithium Ion battery 

» Integrated AC adapter 

> Optional WattOock* I Entranced 
Port Replicator 

1 Windows* 9a or Windows* tor 
Workgroups included 

- 3-year limited warranty 

' TolMrea technical support- 
7 Cays a week, 24 hours a day 


In Touch with Tomorrow 

TOSHIBA 

The World's Best Selling Portable Computers. 

31996 Tosh tia Arrwrca Infcwatjcii Sysiaitt. Ire Ah specihcstiorB and ar.aiabhiy are sufcyect to ttong* tP>-r.: is for 4 ?DlQS model. pnee o' 42DCDT model begins at $3299 * >r^ 42QCDI and 42tC05 

said ai jefctted m&tet as the J75COT and 42SCDS nfa Wiwtovwf 95 and additional pmnstaifed software **The 425C0T term with an HQ million byte (=77WB) hard drive. Alt products mdcated 
by trattonsrV symbols are t ra tter aftB c j by their respective cOmparwm hid Inado and P&rium processor Log^ are tactemarks of Intel Corporation 
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Photo Quality 
Arrives for 
Low-Cost 
Printers 


COLOR INK-IET PRINTERS 



Text 

Speed 

Color 

Speed 

Resolution 

Cost 

Photo 

Color 

Epson Slylus Color 500 

4 ppm 

2 ppm 

720x720 

$279 

Yea 

Canon BJC-4200 

5 ppm 

1 ppm 

720x360 

$299 

Yes 

HP DeskJet 693C 

3 ppm 

1 ppm 

600x600 

$340 

Yes 

LexMadtColof 

5 ppm 

2 ppm 

600x600 

$299 

Yes 


Jet Printer 2050 

Note: H P and Canon require optional cartridges for true photo color output 


Ink-jet printers were once the poor sub¬ 
stitute for people who couldn’t afford a 
laser printer Now; these inexpensive 
devices are delivering much that laser 
primers can’t, including near-photoreal¬ 
istic images at a fraction of the price. 
Improvements in ink formulations, 
dot-placement accuracy, and better 
so f rwa re a re a 11 co mb i n i n g to p r od u ce 
the best-looking color ink-jet output yet 
for personal desktops. And the prices are 


coming dow n to staggeringly low 1 levels 
for this type of output. 

An excellent example is Epson’s Sty¬ 
lus Color 500C, which puts the compa¬ 
ny’s 720- by 720-dots-per-inch (dpi) out¬ 
put technology in a printer expected to 


sell for about $279. The 500C produces 
sharp black text, but the real attraction is 
the photo-quality output. Samples print¬ 
ed on coated stock were as close to con¬ 
ventional photographs as we’ve seen 
from a color ink jet, regardless of price. 
The Epson prints black text at up to 4 
pages per minute (ppm) and color at 
about 1 ppm or slower. 

He wl e rt - Pac ka rd i s cc >u n teri ng wi rh its 
m i d range m ode 1, th e 693 C. Th i s p r i n te r 
produces laudable photo-quality out¬ 
put in its basic mode, but HP has added 
an optional ($49) photo cartridge for 
even higher-qu ality output. Insert i ng the 
photo cartridge in place of the black ink 
cartridge produces a much wider range 
of possible colors, resulting in smoother 
and better looking output. The results we 
saw w r ere very impressive, making the H P 
competitive with the Epson, though it is 
somewhat more expensive ($349) and 
does nor come ready to work with a Mac. 

Canon’s latest iteration of its liubblejet 
technology is the BJC-4200, which prints 
at 720 dpi for crisp, lifelike images* Canon 
offers specialty neon inks for the BJC-4200, 
though it has no photo-specific inks like 
HP, List price is $399, Canon's BJC-240, 
also new, sells for $ 179, blit it’s slower than 
the BJC-4200: 4 ppm in black and white 
and way under 1 ppm in color 

Lexmark’s latest, the Color Jcrprint- 
er 2050 ($299), prints black or four-col¬ 
or ou tpu t ar 600-dpi rest>]utioii. The com - 
pany rates its speed as up to 5 ppm in 
black and 2 ppm in color. Lexmark offers 
an accompanying line of special paper for 
high-quality photographic reproduction. 

These color ink jets aren’t perfect. 
They are sl ower than laser printers when 
it comes to high-volume black-and-white 
output, and they can be very slow w hen 
producing photo-quality color pages (as 
much as 3 minutes or more a page). Still, 
at these prices, they make color printing 
very affordable. -Jon Pepper 


Intemet/Intranet Survey 



From where do you access the Internet? 

From homo 
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How do you use the Internet at work? 
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0«t new product information 
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Read on-line magazines 
Join product discussion groups 
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Web development help 

0 200 400 
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How do you use the intranet? 
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Corporate presentations 
Corporate policy dissemination 
Information distribution 
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Source: BYTE Survey 
{totpy/www.fctfe.ooml 
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“Now that my 


company is on 
the Internet, 
will a fancy 


port scanner 


algorithm make 

mincemeat 


of my 
firewall?” 


The Internet lets your company 
open its doors to millions of potential 
customers, partners and contributors and. unfor¬ 
tunately, some potentially dangerous hackers, 
crackers and online troublemakers. 

That’s why we at IBM have some dedicated 
hackers of our own. We call them “ethical hackers'. 
Working with the IBM Global Security Analysis 
Lab , these scientists explore the cutting edge of 
hacking techniques to develop better and better 
security countermeasures. And. as part of IBAI s 
Securit y He alt lie hock , they’ll even try to break into 
your network (with your permission, of course) 
to look for weak spots and strengthen defenses. 

Where the healthcheck leaves off, IBM s 
Emergenc y Response Service takes over. On call 


2-1- hours a day, seven days a week around the 
globe, the response team makes itself intimately 
familiar with your network and systems ahead 
of time so that, in an emergency, they can 
respond quickly to close the breach and fix 
the problem. 

To learn more about IBM’s IT Securit y 
Cons ulting. Security Healthcheck, ethical hackers, 
the Emergency Response Service and all the 
products and services in the IBM Secure Way" 
family, visit us at www.ibin . i :om /securit y or call 
! 800 IBM-7080, ext. G12L 


Solutions for a small planet " = == ==== 



IBM is a registered trademark and SflSUifWay and Solutions tnr a small planet ate trademarks cf IBM Carp. © 193G IBM Corp. 
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New Products 
Make Backing 
Up Easier 

Most PC users look forward to hacking 
up their files about as much as they look 
forward to a visit to the dentist. They 
know they have to do it, but they would 
prefer not to, A new round of products 
seeks to make the system-backup chore 
a little less painful. 

With its Zip drive, Iomega (K01-77H- 
1000; http://www.iomegii.com) made 
backup peripherals, if not the process 
i tsel f, fas h i on ahl e. Wi th 101K\ \ 11 data cn r* 
tridges, a cool design, and the right 
price (u nder $200), the Zip became a best 


seller, with a claimed installed base of 
more than 2 milion units. Now, Iomega 
and others are evolving their backup 
products into devices that perform a mul¬ 
titude of operations, such as exchanging 
large data files, archiving, protecting hard 
drives from viruses, and many other func¬ 
tions, Iomega has followed its 1~GB Jaz 
drive ($490) with a new version of its 
tape-backup line, called the DittolGB, 
that offers an intuitive user interface, 2- 
GB storage capacity, and $149 drive price 
(S20 per additional tape). 

Syquest (5 10-226-4000; http://www 
.sales® syquestcom), known for its tape 
backup products, counters with its EZFly- 
e r, a 3^-inch 23 ()-N1B re m i ivable-cartri dge 
hard drive ($299), The EZFlyer offers 
more storage than the Zip, but it's also 


more expensive. The media itself is inex¬ 
pensive at $29.95. The EZFlyer is avail¬ 
able in both parallel and SCSI versions. 
Only about 5 percent of PC users cur¬ 
rently have some type of backup or 
archive device, according to Jim Porter, 
president of Disk/Trends (Mountain 
View, CA}, a market research firm. Hi is 
too early to tell what technology will 
dominate, burl am inclined to think none 
will take over a very high percentage of 
the PC base/' Porter says, + 'lt is like life 
insurance: People don't need it until they 
are dead, and they feel the same about 
backup against failures.” However, when 
the dark day comes that your hard drive 
fails, you will wish you w ere among the 
fashionable minority that uses a backup 
product, -JP 


Beck Reviews 


How Free Should Internet Speech Be? 

If you believe, as I do, that free 
speech should prevail on the Internet, 
you'll find this book a friendly and 
informative aid the next time you 
argue this subject. You won't, how¬ 
ever, find it a comforting one. 

Authors Jonathan Wallace and 
Mark Mangan take on disturbing 
den izens of the Net to show why the 
likes of snuff fiction writers and bomb 
makers should not be used as excus¬ 
es for restricting the Internet. Civll- 
libertarian-minded readers will be 
chilled to the bone-and their con¬ 
victions tested-upon reading about 
the university professor who posted, in an open newsgroup, fantasies 
of raping and murdering a female student. 

Keeping the Net accessible will ultimately place a greater respon¬ 
sibility on all of us to counter that which we find offensive by social, 
instead of legal, means. In the above case, the authors argue per¬ 
suasively that prosecuting the professor for conspiracy to commit 
the acts he’d written about was misguided; more effective and entire¬ 
ly justifiable was his removal by the university from his teaching post. 

After an admirable attempt to boil down the legalese of several 
landmark court cases, the authors conclude that we should treat the 
Net as a series of printing presses and book stores. They chose this 
metaphor carefully: A long history of U.S. Constitutional law extends 
the fullest protection of the First Amendment to those two institu¬ 
tions. In contrast, virtually every advanced communications technol¬ 
ogy, from telegraph to television, has in someway been restricted by 
the government. 

I found the printing press/book store comparison useful; it cuts 
through the colorful attempts by some people to porlray the Internet 
as an invasive, irresistible deluge of information. On the contrary, it 
t ake s an act of wi 11 to con nec t to t he I nternel. And Ihj s parad ig m leaves 
a place for responsible filtering by on-line services and parents (and 



room for argument about just what 4 respon sible p means). 

Mangan and Wallace sound the alarm about the political and com¬ 
mercial forces who hide behind outmoded arguments to gradually 
roll back freedom of speech. The Net has the same chance of moving 
humanity forward as did the first books. Also, like the printing press! 
new electronic media will disseminate communications ranging from 
the objectionable to the subversive to the broadly acceptable. 

Mark Schlack is BYTE's editor in chief. You can send mail to him at 
mschlack@bix, com. 

Practical Help for the Disabled 

The personal computer is a powerful tool for opening the world to 
people with disabilities. How to make it happen is less obvious-and 
the subject of this book. 

The focus and tone are relentlessly practical. Joseph J, Lazzaro 
(an occasional contributor to BYTE) is less concerned with theory 
than with what you can buy and use today. You’ll find a surprising 
range of hardware and software to aid people with impaired vision, 
motor skills, or hearing. The descriptions that make up most of the 
book (and the shareware and demo programs on the accompanying 
CD-ROM) summarize the capabilities of each product well enough 
to let you make a preliminary judgment on its usefulness. 

Software developers aren't forgotten. The book includes a devel¬ 
oper’s guide for writing accessible software; it’s full of tips on how 
to design programs that don't shut out people with disabilities. As 
Lazzaro demonstrates, a little thought in the design phase can make 
the difference between software anyone can use and software that 
excludes people using nonstandard I/O. If you know someone who 
is disabled, or if you are disabled yourself, Adapting PCs for 
Disabilities i s i n va fu ab fe. -Rick Co o k 


Sea, Laws, and Cyberspace 
by Jonathan Wallace and Mark 
Mangan; Henry Holt & Company: 
ISBN 0-9050-4767-0; 
$24.95 


Adapting PCs for Disabilities 
by Joseph J. Lazzaro; 
Addison-Wesley Publishing; 
ISBN 0-201 ’4B354-0; 
$39.95 
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"Now that my company 
is on the Internet, 
will 1 have to explain 
to management 
what a Resident 



wiiy it brought down 


the New York office?"' 


Monkey, B, . .Queeg. -,Screaming 
Fist, Flight now there are people out 
there making newer, smarter computer viruses at 
the rate of about four a day. And the more your 
company ventures onto the Internet, the more you 
open yourself up to attack. 

Fortunately, wove got the wor ld's leading antivirus 
researchers on our side: a whole lab of men and 
women whose aim in lift? is to thwart viruses before 
they can do damage. Theyve developed an integrated 
suite of antiv irus products and services you N find in 
our Seen re Way" family, including the most advanced 
security measures in industry history IBM AriliYiru s 
software detects more than 6,800 strains of computer 
viruses, including polymorphic viruses and others 
previously thought to be undetectable. The system 


also provides false alarm elimination and inice) ion 
verification. It will alert you to suspicious virus-like 
activity anywhere on the network. And it works 
across multiple client/server operating systems from 
\\indows" 95, Windows 3.L DOS and OS/2' Warp to 
Novell NetWare and Windows NT2 

As an IBM Anti Virus customer, you get signature 
updates. Bulletin Board support and you can sub¬ 
scribe to comprehensive quarterly software upgrades 
and get a fully updated antivirus product every three 
months, including the latest polymorphic fixes. 

For more on our antivirus solutions and all our 
security products, visit wvvw nim ixom/sreiirit y or rail 
1 BOO IBADTOBil ext, G120 . 

Solutions for a small planet" = 
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MICRON HAS 

YOU COVERED. 



N ow therts a desktop PC that’s flexible and sensibly priced ior your 
office or department—the Micron ClientPro™ Designed for long 
life and reliable, affordable pe do nuance, this new PC offers years of pro¬ 
ductive and adaptable computing without costly system upgrades, And 
now we are matching the power and reliability of the Pentium’ processor 
with powerful system software. Introducing the new 32-bit operating sys¬ 
tem everyone is talking about—Microsoft 3 Windows NT 4.0. A network 
operating system known lor its reliability, Windows N T features the popu¬ 
lar Windows 95 interlace for the business network and integrates built-in 
management and support tods. Windows NT 4,0 also offers important 
innovations in graphics, multimedia, business productivity and rhe 
Internet, and it has excellent mixed-platform integration, i full comple¬ 
ment of security features, multiplatform and multiprocessor scalability, 
and reliability enhancement features. With Micron, you get a system cus¬ 
tom configured to fit your office needs, network ready with Windows NT 
4.0 and backed by our industry-leading Micron Power " warranty* 




* 5-ytfai limited warranty on microprocessor and main memory 

* I-year limited paris-only system warmly 

* L-,2 - (3i 3-y l-jt optional on-si it service agreement for Micron desktop and 
srrver systems 

* 30 days of free Microti-supplied software support for Micron desk<np systems: t free 
network operating system Incident resolution calk fur Miaou server systems 

* 30-djy roeoey-back polity 

* 24-hour technical support* 

The hjroggtnfl to ^MU«d by Mtawft tfv-Mrd IrftMd WwrMibw ard Esrrs ard ctminri ol laid 

ftmvi i?d coxl'or* Uf ul* niy wuy tor isfloftc caihgurstefti QopiH if 7K Imted •vara-Tbes ira-j be ettinrt 
bn Duf WtEi HU or try cjlinj \law 


















SYSTEM CONSIDERATIONS 


Just won three PC Magazine 
Editors' Choice awards 



MICRON 

v4 5-year Micron Powe Warranty 
*/• \y. Tier Reliability/ fi 
Y 1 Stable network pe 
/* Priced right 


ATEWAY 



year limited warranty 
igh price 



1 ClientPro™ 

P100 

* Intel 1 OOMHz Pentium* processor 

* 256KB pipeline burst cache, flash BIOS 

* SCorrr 3C5Q9 Comho network adapter 

* 3.5" floppy drive 

* Tool-free minitower or desktop 

* Microsoft" Mouse, 104-key keyboard 

* MS-DOS 6.22/Windows" for Workgroups 3.11 

* 5-year/3-year Micron Power i>A1 warranty 

• PCI 6-1 hit graphics nccolernlor (2MB ED0I 

• SMB EDO RAM 

• 1.2GB DDE herd drive 

■ 14* Micron 14FGx, ,28dp (12.9" display) 
•Microsoft Works p reins to lied 

< 

1499 

Bus, lease S31 /mo . 

• PCI 64-bit graphics accelerator (2MB EDO) 

• 16MB EDO RAM 

• 2JGB EIDE hard drive 

• 15" Micron 15fGx f .2Bdp( 13.7" display) 

• Microsoft Office Pro 43 preinsl oiled 

< 

* 

’2,018 

Bus. lease $69 /mo. 


* With 133MHz Pentium processor....,.,., .odd Si 00 


M TcSfiTf torenCuudi M~W ToCJirt ErxnMnuco 

800-708-1758 13 *■ 95-800-708-1755 

E Tutimiora PunroJliro Irderruixiui $jJn jAjk htrrnwtaa iFu 

800 70S-1756 208-893-S970 W 2CS S93*7393 

9E&L torker M 10 IM * Ifcnfii ten-1 Dpm fr Jun-Spra Oil] Iftfltfgd kfci Hans Mon-fri Mp [KT| 
2DH93W+ • fei nmmm • tedra Odr hi JW-MHW? 1 *Mrid Support AdcSi H W 7 Dqs 
Uod Sapped Eaioi: tefeuppcit 

C 13 S 6 Ueion Btanw, tre As r^ftta reused Micro* Stc&Dfifct a noi reipanttHf tar omssjons and or eff&rs in 
F^x^apfry of pfe^rapf.y Ail purtl 4 &M 4/0 to ava^icy Pne« and ipttftftan may bo changed wither 
nefca: pnere to «t uidufSo shipping and barjeng 30 -day mcrey-bac* poky tom net include ttfam freight and ong>- 
yut^vjhindi.ng cnanjet r applu enfy bp Men* [wand products and boflin j from dale of Vvprrwnt « sdH a re tut> 
jact ta W'crcn BkWiucs' ctJtont te-rms and eoAdtiOTt o# uie L w» price a to sod on 36 - J norfth leito Intel, Intel Inyde 
and per.t jm 5/0 rostered trademarks d the Inlet Orparabon Mtattuti, Window*, the Windows logo ana Wndowi NT 
aro rntiwrt trademark* ol MioqhA CorpofitBn Ait efrw Mfvieo mama, fradamiiks and fasten*! trademarks are 
property ol their respective ewnparwra. BYTE-CLPfHfll 0 



• Intel 2OOMHz Pentium processor 

• 256KB pipeline burst cache, flash BIOS 

• 3Com 3C509 Combo network adapter 

• 32MB EDO RAM 

• 3,1 GB E1DE hard drive 

• 3,5" floppy drive 

• 8X EIDE CD-ROM drive 

• PCI 64-bit graphics accelerator (2MB EDO) 

• 17" Micron 17FGx, .26dp (1 5.8" display) 

• Tool-free minitower or desktop 

• Microsoft Mouse, 104-key keyboard 

• Microsoft Windows NT Workstation 

• Microsoft Office Pro 95 & Bookshelf 95 CDs 
£/• 5-yeQr/3 yenr Micron Power warranty 


* Wilh 166 MHz Pentium processor,,,,subtract SI 00 



800 - 486-2059 

http://www.mei.micron.com 


$ 3,257 

Bus. lease Si 11/rtro, 


Circle 1 GB on Inquiry Card. 














_IrtiJS 

Web Address 
COMbat 

While the Internet community wrestles 
with implementing the new version of 
the Internet protocol that increases the 
number of possible IP addresses, anoth¬ 
er struggle is raking place over the short¬ 
age of domain names. The situation stems 
front the fact that Network Solutions 
Inc.’s hi ter NIC controls more than 90 
percent of all domain names in this coun¬ 
try, including the top-level domains such 
as .com, *edu, .gov, and .net. With such a 
limited number of domains, the selection 
of good domain names appears to be 
shrinking. 

But is there really a shortage? Rosalind 
Resnick, president of NfttCreations 
(Brook 1 y n , NY; h ttp ://ww vv. it e t crea lions 
.com/), an Internet software and mar¬ 
keting company, doesn’t think so. The 
problem of companies who can’t get their 
favorite name into the domain ol their 
Web address is analogous to trademarks, 
she says. "If someone already lias your 
name [in their Web address), then you 
have to come up with another name. 
After all,” Resnick points out, “in the real 
world, you can’t start up a fast-food chain 
called McDonald’s because that's already 
been trademarked.” 

Bur that doesn’t stop people from 
wanting just one name and no other for 
their domain. In that sticky sort of situa¬ 
tion, a vendor can turn to AlterNIC 
(http://www.alteniic.net), which lets a 
company get the key words it wants in its 
Web add ress by using alternative top-lev¬ 
el domain names. By giving enterprises 
more opportunities to have the name 
they want, AlterNIC argues, it fulfills con¬ 
sumers’ desires and helps prevent busi¬ 
nesses from si tagging it out over who gets 
what domain name. 

Sounds good, but there’s a storm 
looming. InterNIC believes iris the sole 
gatekeeper of top-level domain names 
and that attempts by other companies 
to infringe on that responsibility inter¬ 
fere with its legal right to control 
domains. Whether AlterNIC is success¬ 
ful in freeing up top-level domains is mi 
open question. But it seems certain that 
as more companies put marketing and 
sales operations on the Web, some open¬ 
ing up of top-level domains is certain to 
happen. - SJVN 


Datapro Report 


Unix Survey: Users Like Reliability, 
Scalability, and Performance 

While many use5 are including Microsoft operating systems in their purchasing plans, that 
doesn't mean they a re downsizing their plans for Unix. According to Dalspro's 1396 
International User Ratings Survey on Unix and Open Systems. Windo ws NT is used in 38 per¬ 
cent of the organizations surveyed, and 23 percent more are planning to add NT this year. 
However, Unix remains popular due to its flexibility scalability, and power, with which 
Microsoft currently cannot compete. 

NT is the logical upgrade path for organizations that have outgrown Windows, and NT is 
making major inroads into Unix’s low-end server market. Over the past two years, Unix ven¬ 
dors have reacted to market shifts caused by NT by moving to the high-end server market. For 
example, SCO, once considered the premier low-end Unix vendor, now markets its OS as an 
enterprise-class product for client/server and host-based systems. 

Although users like Unix’s reliability, high performance, scalability, Interoperability, and 
client/server supporl , they also complained that Unix systems still cost loo much, and that 
installation, ease of use, and user interfaces could be better. One version of Unix that received 
high marks for affordability is Linux, which is available for free or for a nominal CD-ROM 
charge. The Linux ratings cannot be considered statistically valid, but it's interesting to note 
that the OS scored quite well in ease of use, development tools and utilities, and of course 
price. It didn't score as well as the others in scalability. One reason could be that ports of Linux 
to RISC processors are newer to the market than versions for Intel-based PCs, 

Over the yea rs, one common compla tnt with tJ nix has been that it’s too expensive, IS l inux 
had been available 10 years ago, one can't help wonder what Its impact would have been, 
Mary I, Hubloy, principal analyst For more information on Datapro Information Services: (800) 328 
2776; fGOSj 764 -0 J 00; http://wwwMatapro.com. 


Product IBM Digital HP-UX SCO 4 SunOS/ System V Linux 

AIX Unix Solaris 


Number of 
responses 

101 

01 

224 

202 

297 

114 

33 

Client/server 

support 

3.5 

3.6 

3.7 

3.4 

3.0 

3.5 

3.4 

Development 

tools/utifities 

3.1 

3,2 

3.4 

3,1 

3.6 

3,1 

3,8 

Interoperability/ 

communications 

3.6 

3.7 

3.6 

3.2 

3.9 

3.5 

3.7 

Performance 

3.6 

3.9 

3.0 

3,4 

3.7 

3,7 

3,6 

SealaWity 

3,6 

3,5 

3,0 

3,2 

3,7 

3.7 

3.1 

Security 

3,2 

3,3 

3,3 

3,2 

3.2 

3.3 

2.8 

User interface 

3 

3.2 

3.4 

2.7 

3.2 

2.0 

3 

Ease of installation 

2.9 

3,1 

3,2 

2,8 

3.2 

3 

3 

Ease of use 

3.1 

3,3 

3,3 

2.9 

3,1 

3.1 

3.4 

Price 

2.7 

3 

2.0 

2.8 

3 

2,9 

4.7 

Reliability 

3,6 

3.7 

3.9 

3.4 

3,8 

3,0 

3.0 

Maintenance/support 

3,4 

3.3 

3,6 

2.9 

3.3 

3.4 

3 

Overall satisfaction 

3.3 

3.4 

3,5 

3,1 

3.5 

3.3 

3,5 

Rating s uro on a 5-po nl seals, wham t 
Desktop. Ope nSarotir) 

ei poor, 2 

=fair, 3 - 

:gnod r 4"VC 

iry good, 5 

- @*cellant. ‘(Unis. Xenur, Open 
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56 A COLOR PAGE 


A fraction pf Urn 
cost of oqIqf 


photocopies aS 


From Hie work¬ 
group color leader wild 14 
years In color printing. 
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The new Phaser 35U costs less lo own, less to lujtt ttliUl filly oilier IpOiM workgroup 
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cd-rcm review 


Use Multimedia to Learn 
Multimedia 

With today's new paint-find-click 
authoring tools, anyone can toss togeth¬ 
er a multimedia project. But mastering 
the text, audio, video, hyperlinks, and var¬ 
ied production skills often required in cre¬ 
ating a CD-ROM, Web page, or business 
presentation is another matter. The Sonic 
CD-ROM for Desktop Audio Production 
focuses on one special aspect of multi- 
media: sound. 

The disc offers a thorough lesson in 
audio production basics, and it makes 
good use of plentiful examples. This prod¬ 
uct will be most useful for technicians 
who want to polish their sound skills. 
Another valuable CD-ROM for audio 
production is the IEEE's Standards in 



The Sonic CD covers techniques 
of audio production. 


• Computer Generated Music, This CD J 
1 ; offers essays and documents concerning I 
J desktop music publishing, MIDI, high-lev- j 
| el music programming, digital audio, 3- ] 
[ f> sound, multimedia, and computer- | 
r assisted instruction. 

The amount of information varies from 7 
subject to subject. The CD may disappoint 
‘ pea p (e In forested in a s peci fi c a n g I e [e, g, f A 
only one study covers 3-D soumlj. Overall. * 
however, this disc delivers practical i n Tor- ; 
mat ion for audio developers on a wide - 
variety of topics, -Jason Krause . 

The Sonic CD-ROM for Desktop 
Audio Production 
AP Professional, (800) 321 5068; 
h I tp://vvww.hbu k.co uk/app/approf. htm 
$44,95 

Standards in Computer 
Generated Music 
IEEE. (800) CS BOOKS; 
hllp.V/www.computeT.arg 
| $49.95 for fEEE Computer Society 

members, $69 for nonmembers I f 

L. 



Webcameras 
Hit the Road 


A new type of diminutive network gad¬ 
get—cameras that snap images you can 
view with a Web browser—could start 
showing up in some unusual places* like 
highways and hallways and even your 
front door. Current network cameras 
from Microptex (800-665-7798; 
http://www.mkroplex.com) and Axis 
Communications (800-444-AXIS; http:// 
www.axismc.com) are I-pound devices 
that can take color images and put them 
on self-contained Web servers at .1 rate of 
about I frame per second. Anyone with 
a standard browser can view those 
images, opening up ail kinds of possibil¬ 
ities for remote surveillance and other 
types of applications that can take advan¬ 
tage of the Web, 

The drawback with current versions 
of the Axis and Microplex products is 
they don't have serial ports; instead 
they use standard Ethernet LITP connec¬ 
tions to a network. Both companies say 
they are planning new versions with ser¬ 
ial ports. That would let a modem trans¬ 
mit the images over a standard phone 
line, thus providing much more flexibil¬ 
ity in camera location. Who knows? 
Maybe one day commuters will rely on 
Web-enabled cameras placed along pop¬ 


ular travel lanes to avoid rush-hour traf¬ 
fic; or maybe high-tech workers on the 
coast will use a network camera to see 
whe n the su r f i s u p. - DA 

Vendors Ready 
Better E-Mail 
Boxes 

If you live in e-mail* your house may be 
about to undergo a major reconstruction, 
Lotus j Microsoft* So ft Arc* and others 
have renovated their mail diem pro¬ 
grams to make them more tightly inte¬ 
grated with contact management, sched* 
uling, and other business tasks, 

Microsoft's new Outlook program, 
which will be part of the next version of 
MS Office* offers a wealth of new features 
(for more information, sec the What's 
New Software Preview on page 20K). And 
Lotus has similar developments in the 
works for cc:Mail (see the screen below), 
cc:Mail Release 7’s new capabilities 
include basics like the ability to apply 
styles to individual words in a message. 
More comprehensive design overhauls 
include a user interface that more close¬ 
ly resembles that of Notes Mail and 
tighter synchronization for remote users. 
The interface for creating rules for han¬ 
dling messages automatically has been 
improved* and you can test those rules 
before making them operational. Remote 
users can access files on the IAN, and new 
message-sorting capabilities help you tai¬ 
lor your mailbox interface. 

So ft A re's First Class 4,0 (slated to ship 
in early 1997) will integrate new calen¬ 
daring features with its e-mail* collabo¬ 
ration, and other capabilities. Further in 
the future, expect closer integration of e- 
mail and telephony, So ft Arc officials say. 


- DA 


Sitojed Hero h too 5 ales laree as!. 


Here is the sales forecast for Of Please adjust your quotas and build targets 
appropriately. Note that the forecast for "Exploring East Africa 11 is up aver 30% 
from last month! 


'PudUt/tiHfy, 9 h<,. 



January 

February 

March 

Toial 

Exploring Easl Mica 

1GDQQ 

5.000 

14,500 

29.500 

Soiling ihe Caribbean 

25.000 

15.000 

30,000 

74.000 

Camping In Lake Tahoe 

2,500 

2.500 

5,000 

10,000 

Skimg Die Andes 

20.000 

15.000 

10.000 

45.000 
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The new cc:Mail finally lets you apply styles to individual words. 
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There Is Only One Choice For Data Compression. 

PKZIP for Win 


New Features in 
PK2IP for Windows Version 2.50 

► Ability to create .ZIP files that span multiple diskettes 

► Create a Windows self-extractor 

► Self-extractor can span multiple diskettes 

► Long file name support for Windows 95 (16 and 32-bit) and 
Windows ft! (32-bit) 

► Integration with Windows 95 & NT Explorer 

► Plus additional features 

The growth of the Internet and the increased use of World Wide Web 
browsers are creating a greater need to eompressand uncompress data 
files. Saving disk space and saving on-line phone charges are big 
benefits of compressing data files with PKZIP v for Windows. PKZIP 
for Windows compresses files an average of 50-70% with many large 
text and database files compressing well over 90%. PKZIP's simple 
point-and-click interface lets you easily compress one file or all files 
on an entire hard drive, and store them in the .ZIP file. PKWARE 
provides the best and fastest data compression technology on the 
market, try it and see! 

PKZIP for Windows allows you to easily open files created with 
PKZIP for DOS Version 2.04g, PKZIP is also compatible with 
Windows 3.1 or higher, Windows 95 and Windows NT. 

PKZIP for Windows $49, PKZIP for DOS $47 plus shipping and 
handling. 

To order call (414) 354-8699 
or visit our Web Site http://www.pkware.com 




Other PKWfiRE Products 


Put Your Executables on a Diet 


PKLITE™ increases your 
valuable disk space by 
compressing DOS and 
Windows 16-bit executable 
(.COM, .EXE and .DLL) 
files by an average of 45%. 
The operation of PKLITE is 
transparent, all you will 
notice is more available disk 
space! Price $46 


Software developers, save disk space and media costs 
with smaller executables. You can distribute your 
software in a compressed form with PKI.1TE 
Professional™ PJCLITE Professional gives you'tin extra 
option to compress dies so dun they cannot be expanded 
by PKLITR This discourages reverse engineering of your 
programs. Price $146 


Put Compression Into YOUR Application 


The PKWARE Compression Library - ' products 
allow you to incorporate data compression technology 
into your software applications. The application 
program controls all the input and output of data, 
allowing data to be compressed to or extracted from any 
device or area of memory. 

The all-purpose Data 
C e .mi p re ssion A Igcarilhrn 
compresses ASCII or 
binary data quickly. 

The routines can be 
used with most 
compatible language 
compilers. Separate 
DOS* DOS 32. 

Windows, OS/2, Win32, 
UNIX and Macintosh 
versions are available! 
Call for pricing. 


M) k 

The Data Compression Experts 

9025 N Deerwood Drive / Brown Deer. W1 53223 USA 
FAX: A ] 4 354-8559 BBS: 414-354'&670 
Email nfo@pkware.com 



1992-1996 PC World World Cleat Award 
1996 Government Computer New? 

Host Now Product Award m FOSE Finalist 
1995 Computer Current* noadara Choice Award 
1993 Shareware industry Award 
1992 Premiere Computing Magazine Award 
1992 DvoraUToom Award 
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Check out the new web site 
from Data Communications 


www.data .com 
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Blasts trcm 
the Past 


Years ago in BYTE 

Desqvtow/X from Quarterdeck finally 
brought the X Window System to DOS, 
to tepid response from the market, 
Microsoft admitted that NT wouldn't sup¬ 
port OS/2. Bill Gates said sales of spe¬ 
cial Presentation Manager versions of 
Excei and Word were dismal. Mean¬ 
while, Lotus released the first version of 
I - 2-3 for Windows and the Mac. Lotus 
later turned its back on the Mac version. 
And rifts started appearing in the Ad¬ 
vanced Computing Environment when 
It turned out you really would need at 
least two versions of source code and 
four compilers. Meanwhile* Compaq's 
new systems promised Plug and Play* 
but not The Plug and Play. Compaq's 
version mostly promised that you’d be 
able to upgrade the processor. 

Years ago in BYTE 

The Apple 11 GS received mixed reviews. 
We liked its new 1 6-bit processor but 
worried that the GS cost too much and 
didn't offer graphics superior to the 
Amiga or Atari* Also, we wondered why 
Apple would invest such energy in pre¬ 
serving 10-year-old technology. 


Years ago in BYTE 

In their first good look at the brand new 
IBM PC, BYTE's editors were impressed 
and even sur¬ 
prised that Big 
Blue* known 
then for its big 
iron* could do 
suchaswdljob 
on a PC. We 
also ran a long 
tutorial on an 
up-and-coming new technology for PCs 
known as the local-area network. 



A Dark Cloud of Bugs 

Hrttce Brown , president of BtigNet, discusses beta software, 
the proliferation of bugs , ami their threat to the industry. 



BYTE; How did you decide to get into 

the bug-reporting business* 

Brown: About two years ago, I had a 
sense that compatibility, glitches, and 
bugs were going to become an increasing 
concern to PC users. It seemed clear to 
me that the bowl of jelly was going to 
shake when Windows 95 and Windows 
NT4.0hir* 1 felt chi s was going to create 
a need for products and services that 
would help users get over, or around, 
these problems* At the outset, we were 
doing a traditional newsletter, but the 
newsletter is now 100 percent electron¬ 
ic on the Web* We also sell a database of 
bug/fixes in HTML, and are syndicated in 
a half dozen major dailies, as well as 
Info World and Computer Currents. We 
*dsu just signed an exciting new mass 
marketing deal with Online Interactive, 
BYTE: With all the free beta software 
ui tail able today, do you feel that people 
are more willing to put up with bugs? 

Brown: That’s a complex question 
which has to be addressed from a cou- 
pIcofangles* Because of the n eed t< > gen¬ 
erate revenue and sustain stock prices, 
there is a lot of pressure to release prod¬ 
uct as quickly as possible and to deal with 
bugs later* This is a fact of the business 
and, if anything, is becoming mure preva¬ 
lent, even though vendors obviously 
don’t want to put out products which are 
so buggy that they depress sales. Beta is 
a liftle different, but it also plays into the 


software vendors’ almost maniacal desire 
to curtai I support costs. Beta looks like a 
dream come true to the vendors because 
they can say up front, “We're not going 
to support this,” and at the same time 
they derive certain testing benefits from 
people who use a beta product and 
Inform the company of problems* 

BYTE* Why then is beta a threat f 
Brown: The threat is that installing 
beta can screw something else up in your 
system* For example, in a hug that Bug- 
Net broke, it was revealed that Internet 
Explorer 3.0 Beta 2 running under Win¬ 
dows 95 replaces one or more system 
files with versions that are incompatible 
with some commercial products that you 
pay money for* So you install the beta 
and, all of a sudden, some commercial 
products don’t work as they should. And 
you go to the vendor you paid money 
to, and now the vendor may very well say 
to you, “This is a beta, and we don’t 
s u p p orr bet a * You’ re on you r o w n * ” Use rs 
don’t realize that the “free” program that 
they download may in fact cost them a 
lot of time and money* 

BYTE: Do you think this wilt change? 
Brown: This gets into an issue that \ 
think is really societal We have come into 
a situation where the expectations of the 
user arc changing* There is a conflict 
between the expectations of the tradi¬ 
tional users of PCs, the PC enthusiasts, 
and the new group, normal people who 
may not want ro spend their weekend 
screwing around with their printer dri¬ 
vers. To make the PC an everyday appli¬ 
ance, this large new group must be satis¬ 
fied* But these folks expect the dam thing 
to work when they turn it on, and of 
course the PC fails this basic test far ton 
often* And so even though the industry 
as a whole may be doing a better job in 
the minds ot traditional users, it may he 
doing worse in the minds of the users that 
the vendors most want to reach* And this* 
in turn, may be part of why such a shock¬ 
ingly small percentage of PC sales are 
n l a d e to fi rst-ti m e p u re h a se rs * 

For more information, sen 
http://www.bugnet.com/~bugntft 
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Notes Web Server 


The eagerly awaited Lotus Domino serves up a goodly 
dose of Notes functionality to Web clients. By Steve GilUnor 


Notes Opens Up to the Web 



| ominOj a.k,a. HTTP Services 
for Lotus Notes, gives Notes 
developers a powerful jump- 
I starr in creating dynamic Web 
sites, and it offers unique interactive 
tools not yet available from other major 
players. Domino extends Notes’ propri¬ 
etary architecture onto the Web, serving 
Notes databases to browsers on-the-fly. 
It loads as a Notes 4.x server task, deliv¬ 
ering both a traditional HTTP serv er and 
the Domino engine that interacts with the 
Notes document and object store. 

While not eliminating the need for 
Notes clients, Domino does give Web 
browsers a great deal of Notes’ func¬ 
tionality, Users can browse multiple 
views; create, edit, and delete docu¬ 
ments; perform full-text searches; down¬ 
load binary files; read and send Notes 
mail; and post documents that trigger 
work-flow agents. 

Installing Domino on our Windows 
NT server required updating the Notes 
Release 4 J Public Address Book and reg¬ 
istering Web users, adding them to a spe¬ 
cial Domino Users group. You can give 


TECH FOCUS 


Who's on Guard? 

Domino creates new security exposures. 
Even with optional Secure Sockets Layer 
encryption, there’s somewhat less securi¬ 
ty when accessing the Notes environment 
via a Web browser. With a standard Notes 
client, authentication requires an autho¬ 
rised Notes ID in addition to a password. 

Domino globally exposes all Notes data¬ 
bases, requiring you to manually disable 
confidential databases from the Open 
Database dialog and Catalog lists. For now, 
Lotus suggests putting Domino databases 
on a separate server, using Notes replica¬ 
tion to update and maintain communica¬ 
tion between Internet and intranet. 


* * * ** Qulstanding **** Very Good *** Gocd 
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Domino lets you customize Notes templates, databases, 
and forms for interactive HTTP serving. 


group members access to databases at a 
variety' of Notes security levels. You can 
also create an Anonymous curry in the 
Notes Access Control List to give access 
to unregistered users, 

Domino allows Web developers to 
leverage Notes tools such as input vali¬ 
dation and translation formulas, hiding 
and revealing information based on tiiuc- 
sensirive and user-identity criteria, and 
displaying threaded discussions that are 
automatically indexed for querying,The 
“gold” release we tested supplied sever¬ 
al sample databases, including a regis¬ 
tration application with several agents. 

With Domino, you can detect the type 
of client and optimize the look o I a data¬ 
base according to whether a Web brows¬ 
er or a Notes client is viewing it. Domi¬ 
no supports the insertion of Hypertext 
Markup Language (HTML) code, com¬ 
bining HTML and Notes data and pass- 

* * Fair * Poor 


ing it to the browser You can use HTML 
pass-through code to pit>cessgraphics, run 
Common G a re way luterlace (Ct i I) scri p rs, 
and add URL links. Browsers don’t sup- 


RATINGS 
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IMPLEMENTATION * * * * 

PERFORMANCE * * * * 

port the same rich server connections as 
Notes clients, so only server-based agents 
can use LotusScript scripting, 

Domino will evolve as Web browsers 
acquire more capabilities. But even in its 
first release, this IITTP server add -in pro¬ 
pels Notes to the head of its class. 01 

Steve GiUnion of Southern Digital* Djc. 
(Charleston, SC), has extensive experience 
using ami installing Notes. You can reach him 

at sgillmor@aQj.com, 
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HDS’s @workstation is a low-cost box for Web 
access, Java applets, and Windows. By Peter Way tier 


X Terminal + Browser + Java = Web PC 



^workstation Prima 
$1899 

(as tested, with 25-MH; 
i960 processor, 36 MB 
of RAM, 15 inch color 
display) 

HDS Network Systems 
King of Prussia, PA 

(800) 437-1651 
(610)277-8300 
fax: (610) 275-6739 

info@hds.com 
http://www. hd s.co m 

Circle 1059 
on Inquiry Card, 


The HDS ©workstation uses Insignia Solutions' NTRI6UE 
to access Windows applications on an NT server. 


any people are fascinated by 
the concept ofa“network 
computer** that provides a 
low-cost way to got on the 
Net, browse the Web, and run Java 
applets. One of the first such machines 
to reach the market comes from HDS, 
which is selling an enhanced version of 
its X Window terminal called the 
©workstation. The system offers a sur¬ 
prising! y versatile way to give many users 
access to both the Web and Windows 
applications for as little as $750 per seat, 
HDS could jump into this new market 
so quickly because smart terminals that 
run X Window are a fixture in the Unix 
co nunti ni ty. The sc a re o fie n d i sk \ ess sy s- 
tems with a small amount of memory' that 
simply display whatever the workstation 
tells them to. HDS took these functions 
and added three crucial ROM-based com¬ 
ponents: a Web browser, a Java virtual 
machine to run applets, and NTRIGUE 
client software from Insignia Solutions 
(Santa Clara, CA) that lets you fire up 
Windows applications remotely. The 
©workstation provides excellent brows¬ 
ing and Java applet speed because these 
operations run locally on an Intel i960 
embedded RISC machine. 

We rested the ©workstation Prima, 
the 25-Mi lz model The basic unit (S749) 
comes with K MB of RAM, no hard disk, 
and a 17-inch grayscale monitor. A sys¬ 
tem with a 15-inch color monitor costs 
$ 1199, while 17-inch color costs $ 1499, 
Our test unit—with 36 MB of RAM (128 
MB is tops) and a 15-inch color display- 
priced out at $ 1899. 

The browser firmware, licensed from 
Spyglass (Champaign, IL), loads docu- 
men ts d i rect l y from d te Web i f yo u le t the 
©workstation have its own IP address 
{which can he statically or dynamically 
assigned). To use Windows applications, 
however, you must run them remotely 
on an NTserver that's running NTRIGUE 
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($ 1995 for five-user license, S195 per addi¬ 
tional user). Computation is done on the 
server machine, but drawing takes place 
on the ©workstation. Sending the draw¬ 
ing information over the network is rela¬ 
tively slow, hut not prohibitively so. 

We honked our test unit through its 
bu 1 1t-in l OBase-T Ethernet connection to 
an AST Bravo 200-MHz Pentium Pro sys¬ 
tem running NTRIGUE. Windows per¬ 
formance on the ©workstation was 
respectable, but the user in terface could 
not duplicate the snappy response of 
the big machine. Por example, when 1 
typed in the NT MS-DOS editor (an old 
\ 6-bit application), screen output lagged 
one or two characters behind. Clearly the 
network Iiinks the ability' for the low-end 
box to compare with a dedicated PC, 
if you 1 re building a network of com¬ 
puters for people who occasionally use 
Wi ndows a pplicadons t h at are not gra p h - 

***** Outstanding 


ics-heavy, then an array of ©worksta¬ 
tions could save you money. Hooking up 
a dozen or so terminals to a good high- 
end server running NT can cut the cost of 
hardware and dramatically reduce sys¬ 
tem upkeep because you have to upgrade 
only the software on the central XT serv¬ 
er In terms of performance, the ©work- 


RATINGS 


TECHNOLOGY * * * * 

IMPLEMENTATION * * * * 

Station is comparable to that of a PC 
when using basic applications like word 
processing. It falls short when running 
graphics applications like games. Bui 
who plays games at work anyway? 0 

Peter Wxyner is a BYTE consulting editor who 
lives in Haiti more. You can reach him at 

pcw@accoss.digox.neL 

**** Very Good *+* Good ** Fair it Poet 
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You never give your HP printer a second t hought. You just know it’s going to work. Now that 
same HI 1 performance can be found in a line of PCs designed specifically for the demands of 
small business. The HP Vectra 500 PCs. They all arrive ready to work. Some are HP/Microsoft 
Small Business Centers-they’re armed with Microsoft Office for Windows* 95 Professional 
Edition. And to make everything a little more manageable, every Vectra 500 comes with 

free online service and support. Dealers include: Intelligent 
Electronics, Computeriand, Datago, MicroAge, Inacom and 
CompUSA Corporate. For more information, call 1-800-322-HPPC, 
Ext. 1557.’ And see what a good family name can do for you. 




Designed for 


I 

* 0 * 


a 


Microsoft* 


1* IVI I lr I 03011 

PPJTr Windows* 95 


nbrudi«J t-TO-WT-MCT. US.mm pw*fatPwturt* pmm&md HPVKtm 5«W5 PC.WadBrnutfeett* HPVfctrsSCOPC* 

■ Stated 01 1 JJ a "3 m RACa motels, optional on all other mode's r 0rtier ( apacrtmi ava-tbl* Standard on CD.MC find MC* model! Jjl! JSjSfjjE! mn 

M rrcioft and Windows S rtgiSSBm dir* derm rise! M c rpspR Cflr|H>riton. Pentium and Ihe I r.iei Inside IdflO If* l«g.UUrad Ef idemitt* ol kfld CorpwutkJfl '-4996 Bei^Etl-PatiJrd Company PPG43 


HP PCs For Small Business 


FROM $1389 

Minitower or Desktop models: 
•Intel TO 120,133,150 or 166 MHz 
Pentium processor 
*3 ar 16MB EDO Memory 
(128MB max) 

•256KB cache memory 
•64-bit PC! video 
•2.5GB herd drive 1 
*4X„ 6X or BX ElDE CD-F10M Drive 1 
*28.8 fax/data madam with 
telephone answering machine" 
*16-bit Sound Bfasmr audio' 
•Hands-frue headset witli microphone" 
• 1-year on-site warranty 1 
*1-year iree phone support for hard¬ 
ware, 90-day free software support 
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PEAK PERFORMANCE IS 
THE NAME OF THE GAME 


The name of the book to get you there is the 

BYTE Guide to 
Optimizing Windows 95 

Don't let Windows 95 run your life. With the 
BYTE Guide to Optimizing Windows 95, you're in 
control. Filled with fresh solutions and optimizing 
shortcuts, you'll find slick tips and expert advice on 

•Installing Windows 95 

• The Internet 
*Multimedia 

• Handling old Windows and DOS applications 

• Networking with Windows 

• Troubleshooting.. .andmuch more 

You'll also get the real scoop on hardware issues and 
third-party products, An ideal guide and handy 
reference, you'll turn to the BYTE Guide to 
Optimizing Windows 95 again and again as you 
power up Windows 95 to your standards. 





Guide to 


OPTIMIZING 
WINDOWS 95 




Shortcuts and 
Techniques 
for Increased 
Productivity 


BYTE Guide to Optimizing Windows 95 
by Lenny Bailes 

with Bermant, Menefee, and Heilbom 

$29.95 USA 

ISBN: 0-07-882120-7 
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BYTE Guide to CD-ROM, 
Second Edition 
by Michael Nadeau 
Includes One CD-ROM Disc 
$89.95 USA 
ISBN: 0-07-882104-5 


BYTE Guido to OpenDoc 
by Joshua Susser & 
Andrew MacBride 
$29.95 USA 
ISBN: 0-07-882118-5 



Schildt's Windows 95 
Programming in C and C++ 
byHerbertSchildt 
$29,95 USA 
ISBN: 0-07-882081-2 



Schildt's Advanced Windows 95 

Programming in C and C++ 

byHerbertSchildt 

$29.95 USA 

ISBN: 0-07-882174-6 


□ S B □ R N E 

Ji ttp ://www,os bome.com 
CODE—SF36BYL 


Available now at your local book and computer stores 
or call 1 -800-822-8158 and use your American Express, 
VISA, Discover, or MasterCard. 
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ARIZONA 

tempt 

Computer library 
PH:6O2-02O-O45S 

CALIFORNIA 

Cnitote B<iok Cafe 
PH: 408 462-4415 
FAX;403462-2536 

(upertim 

A dean Well Lighted Place 
PH;403-255-7600 

Stacey's Professional 

Bookstore 

PH: 40345 3-7521 

FAX;4QS-25HS61 

Irvine 

Irvine fri-fech Boob 
PH: 714-731-1002 
FAX:7t4-7J3-0122 

Ua Angeles 

0PAMP Technical Books 
PH: 80046443 11 
FAX: 213464-0977 

Menh Park 
Kepler's Books & 
Magazines 
PH: 415-124 4121 

Mountain View 
Tower Books 
PH: 415-941-7JD0 

Pah Alto 

Stacey's Professional 

Bookstore 

PH; 415-326-0681 

FAX:415-126-0693 

Soofswento 
Tower Books 
2533 Watt Avenue 
PH: 916481-6600 

Son (hep 

5 an Diego Technical 
Book, Inc. 
PH:S0C-346-0Q71 
FAX: 619-279-5083 

SonJm 

Computet Literacy 
Bookshops 
PH: 403-4 J S -131B 
EMAIL info^dboob. com 

Son Inis Obispo 
El Corral Bookstore 
CAL Poly 5LD 
PH: &0S-756-1101 
FAX:S05-756-S35l 

Santa Bottom 
Earthling Bookshop 
PH: 305-965-0926 

Stanford 

Stanford Bookstore 
Stan ford University 
PH: EDO-5 3 3-2670 

COLORADO 

Snutder 

BiblioTek 

PH; 303443-7037 

Colorado Springs 
McKicue/White 
Booksellers 
PH: 719-S90 -1700 
TAX: 719-531-7631 


Demw 

Autana Book Center 
PH: 3Q1-556-3210 

Tattered: Cover Bookstore 
PH:101-322-7727 

£ngtewood 
Sofrpro Boob 
PH: 303-740-7751 
FAX: 103-746-8152 

DELAWARE 

Newark 

University Bookstore 
University of Delaware 
PH: 302-831-2637 

GEORGIA 

Atlanta 

Engineers Bookstore 
PH: 404*221-1669 
FAX;W-221-1119 

HAWAII 

Honolulu 

Honolulu Book Shops 
PH: 303-536-9512 
FAX: E08-53 6-7580 

IDAHO 

Moscow 

University of Idaho 
Book: lore 
University of Idaho 
PH:208-885-5469 

IOWA 

Ames 

Iowa State Unrvervity 
Book Store 
PH;515-294*5684 
TAX: 515-294-5669 

MARYLAND 

College Perk 
University Bock Center 
University of Maryland 
PH: 101-314-7855 
FAX: 101401-8326 

MASSACHUSETTS 

Boston 

Watentone's Booksellers 
PH: 617-359 -7 300 
FAX: 617437-0997 

Cambridge 

Harvard/Co-Operative 

Society 

PH:61/499-2000 

FAX:617-&6S-703S 

Wordsworth Books 
PH: 61749843080 
FAX: 617-1544674 

Wferrefer 

Tatnuck Bookseller/ 
Databooks 
PH: £00-642-665 7 
FAX: 5D8-756-942 5 

MINNESOTA 

Minneapolis 
Baxter's Books 
PH: 612-339 4922 

PH: 800-6264 349 

FAX: 612-339-6134 
EMAIL 

tombaxtef#aoLcom 
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NEBRASKA 

titKola 

Nebraska Bookstore 
PH:402476-0111 
FAX: 402-4760111 

NEW JERSEY 

Newark 

Newark Book Center 
PH: 201-642-7956 
FAX:201-642-334S 

Prnmn 

Princeton University Store 
PH: 609-921-8500 
FAX: 609-924-9651 

NEW YORK 

Maiden 

Village Green Bookstore 
PH: 716-827-5395 
FAX: 716827-5891 

Purport 

Village Green Bookstore 
PH;716-425-7950 
FAX: 7164254968 

Hew York 

Barnes £■ Noble 4200 
PH:212-807-0099 

Classic Bookstore 
PH: 212466-0668 
TAX: 212466-0363 

Computer Book Works 
PH 212-385-1616 
FAX:212-385 8193 

McGraw-Hill Bookstore 
PH: 212-512-1100 
FAX: 212-5124105 

Tower Books 
pH 212-223-51DO 
FAX:212-228-5338 

fkxlmter 

Total Information >l 
PH: 7T6-254-0628 
FAX:716-254-01 S3 

Worldwide News 
PH; 716-546-7146 

WORTH CAROLINA 

Chapel Hit! 

Bull's Head Boobhep 
PH: 919-962-5060 
FAX: 919-962-7 392 

OHIO 

CiiHinnoti 

University of Cincinnati 

Bookstore 

PH; 513-556-1 £00 

FAX: 50-556-5555 

Dayton 
Books A Co. 
PH.511-298-6540 
FAX: 511 293-7095 

Wilkie's South 
PH: 5134344821 

fe?r 

Kent State University 
Bookstore 
PH:216-672-2762 
FAX: 216-672-3758 
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Lima 

fleadmore's Hallmark 
210O Harding Hwy 
Plf: 419-229-2601 

ORECOH 

Seovtnon 
Book Vault 
PH: 503-646-B119 
FAX: 503-6464459 

Corvotlii 

Oregon State University 
Bookstore 
PH: 503-737-4321 
FAX 501-737-1395 

Portland 

Portland State Bookstore 
PH: 503-226-2631 
FAX;503-725-1803 

lower Books 
PH;503-253-1116 
FAX:503-253-4189 

PENNSYLVANIA 

Mwotdsvik 
VRUge Green Bookstore 
PH: 717-283-9340 
FAX: 717-2834367 

KingatPwda 
Gene's Bcrcb, tnc. 

PH:610’265-6210 
FAX; 610-265-6260 
EMAIL 

gfncsi-nefaxs.com 

Ftnladtfphia 
Towel Books 
PH: 215^925-9909 
FAX: 215-923-5969 

Pittsburgh 
Carnegie Melton 
University Shoppe 
PH. 417-268-2966 
FAX:412-268-5592 

Wear Chester 
Chester County Book 
Company 
PH: 610-696-1661 
FAX: 610429-9006 

TENNESSEE 

University Book fi 
Supply Siote 
Unfvcnlty of Tennessee 
PH: 6 IS-974-1049 

TEXAS 

Arlington 

Univfrsjty Bookstore 
University of Texas 
Arlington 
PH:8l7-273-2785 

Mas 

Major's Scientific Books 
PH: 214-6314478 


m 
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Denton 

University Bookstore 
University of North Texas 
PH; 817-565-2592 

Hcw/iton 

Major's Scientific Books 
PH: 713-522-1361 
FAX:713-524-5860 

VIRGINIA 

Blacksburg 
Volume If Bookstore, 
Virginia Tech 
PH:703-231-5991 
FAX: 701-231-7786 

WASHINGTON 

Beilevtie 
Tower Books 
PHf 306451*1110 
FAX: 206 454 0451 

Bellingham 
Students Cooperative 
PH: 206-650-3958 

Seattle 

Elliot Hay Book to. 

PH: 2O6-624-660O 
FAX: 206-341-9558 

University BKikstore 
PH: 206-6144400 
FAX: 206-6 3 4-0810 

WASHINGTON DC 
Washington DC 
Reftert Scientific £ 
Professional Boob 
PH:800-537-4314 
FAX:202-296-9103 

WISCONSIN 
Milwaukee 
Harry % Schwartz 
Bookshop 
PH; 414-274-6400 
PH: 800*236-73 23 
FAX: 414-274-6408 


% 





The 

HEART 

of. an . 

Artist” 


Vivid colors. Ergonomic design, Performance and features io indulge the 
visionary in you. 

Princeton Graphic Systems" monitors have always had a solid reputation for pushing 
performance harriers far beyond industry standards. This tradition was proven with the 
highly respected Ultra 15 which won PC Worlds Best Buy Award a 
remarkable three times in a row. The B5MHz/82KHz 
Ultra 17+ further redefined the industry with its award- 
winning, high refresh rate performance and ultra-low 
price. Now, our Extraordinary new models surpass even 
□ur own stellar benchmarks. 

Case in point the EQ75. With its super-high 95KHz 
horizontal frequency, 20DMHz video bandwidth and an ultra-fine 0,26mm dot pitch, 
this 17" (15.8" viewable) monitor delivers a bold, flicker-free resolution of 1600 x 
1200 @ 75Hz, That’s rock-solid performance. Furthermore, our engineers added 
Enhanced Imaging Circuitry for a sharper focus without the jjjoiirfe problems so 
common to other 0 26mm monitors. That's a difference you can seel 

Princeton's next generation of EG monitors incorporates PreVu iy controls and 
ColorighP y technology perfect for intense, graphical applications. In addition, 

Princeton offers an Extra Or dinary, full three year "Bucket to Bezel" limited warranty’. 
The EO Series is already available at your nearby dealer. See it today. Their 
performance will win your heart. Their price will ease your soul, 


... - - 


SOUL of an 

Accountant ” 



*722 


ESP 


PnnctLan Graphic Systems * 7B0I S. Vile St., Jtt no * Sanla Atu, CA VJ7G4 * Id. Boo/ 747-6249 or 
f Vrt& y 7I4/7$I*M01 * fi* 7I4/7SI-J716 ■ FaiOrv-Penund 714/7SI OtfiB * Web Sllc »ww prjf.cotw 

C30^ Princeton Graphic Systems All fights reserved. All trtdemdrh ut the properties ol iheir re-spective owners. As an Energy 
Slat 1 * Farmer, Princeton Graphic Syilems has determined that these products meet Energy Guidelines for energy efficsenry. 
Puces and sptdficilicniiff subjircl to change wrthoul nefee *PreVu'“jnd Colorare nottillable on the EQ40 full ihree 
>ejt limited warranty i$ offend on the Mowing models, ED*0. EG50. EQ17. E07D and E075 


H COMDEX 

C 11 *QA lQ1 ^egai tCortw®rif«jri Cer.(®f 

rull “O Booth No. IS203 

PRJNCETON 8 

GRAPHIC SYSTEMS 

800-747-6249 ext 165 


Circle \ B5 on Inquiry Card (RESELLERS: 1 SO). 
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Desktop Projector 


Innovative optics and integrated Adobe Player firmware make 
Proxima’s new projector a presentation stunner. By G. Armour Van Horn 

Road-Show Romance 



y combining Texas Instru¬ 
ments* Digital Light Proces¬ 
sor (DLP) optics and Adobe 
Acrobat technology into its 
Desktop Projector 41G0Z, Proximo has 
set a new standard for direct digital pro¬ 
jection systems. The $7750 DP410 QZ uses 
DLP optics to project bright, sharp, 24-bit, 
640 - by 480-pi x e l colo r i m ages t h rough i ts 
1.5-to-l zoom lens. With the optional 
Media Express package (S1495), you can 
present slides in Acrobat .PDF file format 
without an attached computer. 

After carrying the unit through sev¬ 
eral airports on a speaking engagement, 
1 have only one complaint; its 27-pound 
weight* That said, the projector’s bright¬ 
ness (350 ANSI lumens), clarity; and flex¬ 
ibility impressed fellow speakers. 

The DP4 J002’s DLP display engine 
uses an active semiconductor reflective 
surface that modulates red, green, and 
blue images in turn as a tricolor filter 
rotates through the illumination source 
(see ** Micro mirrors Project better Im¬ 
ages,” July BYTE)* The filter absorbs less 



Many Routes to PDF 


Cruln a document in any 
WLml(jws„ Mat, ur Unit a^plicutiaii 





Desktop Projector y ool 
$9745 

(with Media Express option 
and 54 G*MB hard drive) 


Proxima Corp, 
San Diego, GA 


( 800 ) 447*7692 
( 619 ) 457-5500 
lax: ( 619 ) 457-9647 


hi 1 p;//www, prx m. com 


Circle 976 
on Inquiry Card, 


Adobe Acrobat technology turns the DP4100Z into a presentation 
appliance* DLP optics provide big, bright razor-sharp images. 


light than polarizers, so the image is 
brighter than images from LCD-based 
projectors. Because the same addressable 
matrix forms the three component im¬ 
ages, there is no color misregistration. 
The DIM 100Z accepts 24-bit video 
from two computers, has RCA jacks and 
S-Vidco inputs for two video sources, and 
accepts stereo sound from all four. Other 
connections include a microphone jack, a 
serial-mouse connector, and outputs for 
VGA and stereo sound. Its 3-W stereo 
speakers face backward. 

The Media Express option includes 
Acrobat Exchange PDF editing software 
(five-user Windows and Mac licenses; 
Unix is optional),an internal floppy drive 
to hold PDF presentations, and a plug-in 
cartridge with a Motorola 68ECO40 
processor and Acrobat Player firmware 
to present the siities. Exchange lets you 
rotate images (a crucial feature), estab¬ 
lish transitions between slides (e.g., 
wipes, window blinds, zooms, and dis¬ 
solves), crop, set display intervals! and 


combine different presentations. The 
cartridge firmware includes limited 
E xcha n ge ca pah Hi t ies: del e ti ng a nd sort- 
ing slides, adding some transitions, and 
setting intervals. 

The optional Optimizer plug-in com- 
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presses PDF presentations. You can fit 
1000 slides on a floppy disk. An optional 
540-MU hard drive increases capacity. 

Equipped with Media Express, the 
DIM 1007. is both a sophisticated presen¬ 
tation system and an “appliance" that 
requires only the remote conrrol to 
advance from slide to slide—you can 
leave your notebook home. Either way, 
the DLP optical system is superb. 13 

G, Armour Van Horn i&a production artist and 
consultant in electronic imaging and prepress, 
Yo/f can reach hint at vanhofn@bix.com. 
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Code Translator 


Digital’s FXI32 is the key to running Win32 
software on Alpha/Windows NT. By Selinda Chiqttoine 

Alpha Learns to Do Windows 



scenting code written for one 
CPU on another has always 
been like the talking dog: 
Though she didn't speak very 
well, the wonder was that she could do 
it at all. A new application from Digital 
Semiconductor has changed the way we 
think about emulators and what they can 
do, FXL12 lets you run 32-bit x86 Win¬ 
dows programs on Alpha/NT systems at 
surprising speeds, Depending on the 
appiications and ht> w they are used* rhcy 
might run faster on an Alpha system than 
on a high-end Intel machine* though 
never as fast as native Alpha programs. 
In our tests, EX 132 1.0 achieved about 40 
percent to 50 percent of the performance 
of the same code compiled for Alpha. 

BYTE editors gave EX 132 the Best 
Technology award at Comdex last fall 
because it breaks the emulator mold, it 
looks an he instructions you’re using and 
translates some of them into native Alpha 
code, saving the result in a separate 
DLL h intercepts system calls and directs 
them to a native Alpha library, FX!32thus 
combines both translation and interpre¬ 
tation, saving execution profiles and ana¬ 
lyzing them heuristically (see "An Alpha 
in PC Clothing,” February BYTE), 



FX!32 Performance 



SntiOfl 95 7.0a Ini 


Nate: Application leas af@ indexed to a Gateway 
P 133 at 1.0. eYTEmarte la a Den p 90. 



The FXI32 Manager reports the status of 
Win32 applications and background code optimization. 


1 rested FX!32 on a 466-MHz Alpha 
system with I2K MB of RAM running a 
beta version of Windows NT 4.0. The 
BYTE) nark test results are summarized in 
the chart. The FX!32 translations ran at 
47 percent (integer) and 32 percent (float¬ 
ing point) of native speeds. Straight emu¬ 
lation clocked at 2 percent to 3 percent. 

1 also ran scripts using Microsoft Vi¬ 
sual Test 4.0, Word 7,Ua, Excel 7.0a, Bent¬ 
ley Systems' MicroS ration 95, and Maple 
V release 4. Because FXI32translates only 
those pa r? s of an app lication that you exe¬ 
cute, scripts and users that use different 
commands and system calls will produce 
different results. Most applications will 
have a relatively slow first run and 
increasingly fast second or third run. 
After that, performance gains raper off. 

You can set a maximum disk space 
allotment for translations, delay opti¬ 
mization, optimize now, delete translated 


code, or set optimization profile sizes, 
EX!32 itself takes up 10 MB. Its transla¬ 
tions are between one and two times the 
size of the original code. 

The real value of FXI32 is that Alpha 
users no longer need an Intel system to 
use Win32 applications. For 16-bit Win- 
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dows applications, however, you’ll 
need Insignia Solutions’ SoftWindows, a 
traditional (slow) emulator. 

Digital will offer FXI32 free to Alpha 
customers and bundle it with all Alpha 
systems. FXI32 should end Alpha critics’ 
cries of, u Where's the software?” 0 


Stitinda Chiqttoine is a former BYTE technical 
i\ //for. \ \ nt ca tt reach her at se 11 n d a @ b \ x . co m . 


56 BYTE OCTOBER 1906 


***** Oulstaflding 


* * * * Very Good * * * Good * * Faff * Poof 


























built to order 

High Quality Custom-Configured Systems at Off-the-shelf Prices 


Wa n t a cusio m system? 
Until SAG, I hat meant high- 
priced VARs and other cosily 
consultants. 

Wa n t to sfli'e money 
te iihout compro m ising 
on quality? 

Until SAG* your only options 
were pre-configured systems 
and their many limitations, 

Prec i$ io n - F. n g In e ered 
Power Systems 

Now you can have custom 
quality configurations 
without compromise, All SAG 
workstations 
and systems 
are 

precision* 
built and 
packed with 
features. We 
offer the 

lechndogy DBIltiUm 
with speed, ^ * e 1 * 1 B * 

data integrity, and 
compatibility in mind, fur 
affordable disk array*, tape 
backup solutions and HAN) 5 
technology* SAG Electronics 
is the acknowledged “High- 
End Solutions Company.” 

T he Choice We h Server 
Companies tike Business UVck 
Magazine are chousing SAG 
Electronics as their high 
performance web server 
solution. 
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A developer's dream come true... 




#1 Protection Su p plier 

You'll have peace of mind 
with your software backed 
by world leader Rainbow 




IXIEW 


The SentinelWizard™ GUI 

is an Innovative tool that 
makes protecting your 
software easier than ever 


lead in g Technology 

Sentinel" is the only 
prot ec I i on com billing 
multiple algorithms 
and ASIC technology 


m mi 

dim 


The Highest Quality ' 

Only Sentinel keys meet 
ISO quality standards and 
offer the best reliability 


Tnil y Com patible. Security 
The industry's largest engineering 
staff is dedicated to making your 
software safe on any platform 

Increase Your Revenue 
Sentinel stops piracy ensuring 
you that every user of vour 
software is a paying customer 


The world's #1 software protection 
is now the easiest to implement! 


You've always dreamed of 
superior software protection 
that was simple to integrate 
into your entire product line. 
The new SentinelWizard makes 
your dream a reality. 

Ask us about SentineILM ,u - the new 
software-based network license manager 


just tell the SentinelWizard how 
you want to sell your products, 
It then automatically configures 
your Sentinel keys and generates 
the pseudo code necessary to 
complete the protection process. 

Visit our web site 
www.rnbo.com 


Call now to order y our 
Sentinel Developer's 
Kit, featuring the 
SentinelWizard. 

1 - 800 - 852-8569 

5 Emin el 

Software Protection 

Circle 154 on Inquiry Card. 
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HEADQUARTERS: 50 Technology Drive, Irvine, CA 9261B m Tel: (714) 450-7300 N Fax: (714) 450-7450 
ASIA/LATIN AMERICA: (714) 450-7300 ■ FRANCE: (33) 1 41 43 29 00 ■ GERMANY: (49) 89 32 17 98 0 1 UX; (44) 1932 579200 

©1994 Rainbow Technologic Inc, Senllrwl, StntindLMand SentinelWiiard are traderrurlu o! Rainbow Tethnotog^v All other names are property ol their rnpectivt ownert. 
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New Windows 95 features assist coin (niter users who 
have disabilities. By Joseph J, Lazzaro 


Windows 95: Aiding the Disabled 


f you run an office staffed 
with more tlum 15 employ¬ 
ees, you must comply with 
the Americans with Disabili¬ 
ties Act. This may require that you pro¬ 
vide adaptive hardware and software on 
office workers’ computers. Such equip¬ 
ment enables workers with disabilities 
to accomplish many tasks independent¬ 
ly. For example, if you are blind, it can 
transform on-screen text to synthesized 
speech or braille. If you can’t hear, adap¬ 
tive hardware transforms a computer's 
audible cues into a visual format. 

So far, adaptive technology has con¬ 
sisted of third-party add-ons to OSes, 
with the exception of the Mac, This has 
resulted in adaptive equipment that only 
sometimes works. Fortunately, because 
of lobbying by the disabled community, 
OS vendors have begun to embed adap¬ 
tive-access features directly into their 
OSes. Tins makes such features widely 
available right out of the box, more reli¬ 
able, and a lor less expensive, 

Microsoft began to build a suite of dis¬ 
ability-access features starting with Win¬ 
dows 5.x. Win 95 offers access to a built- 
i n set of utilities that accommodate users 
with hearing, motor, and some visual dis¬ 
abilities. Furthermore, the Win 95 I lelp 
system includes information on these 
built-in accessibility' features. 

The comm! and configuration of most 
of these features arc centralized in an 
Accessibility Options Control Panel, as 
shown in the screen ai right. This Con¬ 
trol Panel lets you activate or deactivate 
specific access features and customize 
t i m i n gs a n d feed ba ck fo r ce rrai n util ides, 
1 1 a] so lets you ser hot keys so that you can 
activate these features quickly. 

Keyboard and Mouse 

Using a keyboard requires a significant 
amount of hand dexterity, particularly 
when using the modifier keys, such as 


Shift, Control, and Alt, For persons un¬ 
able to use a standard keyboard or mouse 
easily—if at all—several Win 95 utili¬ 
ties can help by altering the keyboard's 
behavior, You can configure these utili¬ 
ties In a pane on the Accessibility Options 
Control Panel, 

The Sticky Keys utility, for instance, 
helps you type capital letters or manage 
complex key sequences, like Conrrol-Alt- 


Delete, that require the use of both hands. 
Sticky Keys lets you press one key ata time 
in a sequence instead of pressing multi¬ 
ple keys simultaneously. 

Another powerful utility, FilterKeys, 
helps users who accidentally strike keys 
by filtering out those keystrokes that do 
not fall under a user-definable rime du¬ 
ration. In other words, for a key press to 
become a valid keystroke, it must be held 
down long enough to register. Any key¬ 
strokes that don't last for the specified 
duration are discarded. 


Toggle Keys is a utility that provides 
audio feedback for certain keystrokes. 
This is a useful tool for computer users 
who are unable to determine the status 
of the keyboard's modifier keys by using 
any tuber method. The Toggle Keys util¬ 
ity provides both high- and low-pitched 
beeps that indicate the current status of 
the Caps Lock, Num Lock, and Scroll 
Lock keys. 


Driving a mouse demands strong 
hand/eye coordination and good hand 
arm agility. It's a prerequisite for using 
the GUIs on many of today's desktop 
computers. MouscKeys assists users who 
have difficulty pointing the rodent. The 
program lets you use the arrow keys on 
the keyboard's numeric keypad to move 
the mouse pointer around the screen and 
emulate mouse actions, such as clicking, 
double-clicking, dragging, and dropping. 
Holding down the Control key acceler¬ 
ates pointer movement, while holding 




You can configure Win 95 to accommodate users with 
hearing, motor, and some visual disabilities. 
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down the Shift key propels the pointer 
a pixel at a time, offering fine-grained 
control 

Video and Sound 

For persons who have difficulty seeing 
images on a standard computer screen, 
Win 95 offers several features that make 
the monitor easier to see. Some of these 
features are simply a matter of adjusting 
certain Control Panel settings. For exam¬ 
ple, if you are visually impaired, you can 
use the Display Panel to scale the size of 
various user-inter face elements, such as 
window tides, scroll bars, borders, menu 
text, and icons. 

The Mouse Control Panel allows you 
ro adjust the mouse pointer's character¬ 
istics. You can select from among sever¬ 
al sizes (small, medium, and large), which 
is valuable for users with limited vision 
or learning disabilities. You can also ad¬ 
just t he pointer's color and apply anima¬ 
tion effects to increase its recognitkm fac¬ 
tor and visibility. 

For users with limited vision, color 
plays an important role in their ability 
to read comfortably—or at all. Again, 
Win 95*s built-in customization features 
enable you to modify the color scheme 
of the environment. You can select a high- 
contrast mode or choose from several 
ready-made appearance schemes that 
make it easier for users with limited vision 
to focus on the screen. The Accessibility 
Options Control Panel allows you to set 
a global flag that instructs your appli¬ 
cations to employ the high-contrast col¬ 
or scheme, as shown in the screen above, 
(t also enables you to avoid schemes that 
are difficult to see, such as text that’s dis¬ 
played over pictures. 

For users who are deaf or hearing-im¬ 
paired, Microsoft has implemented sev¬ 
eral useful features into Win 95 that in¬ 
crease access to the computer and its data. 


Artie Technologies 
Troy, Ml 

(rn0)BBf!-7370 

fax:(aiD)SHa-2G5Q 

Biolink 

North Vancouver, 

UriiiUi Columbia, 

Canada 

[GD4]HB4-4099 
fax: [G04)9B5-B49l 
httpf/fhtLbctGlnct/ 
biojink 


MicroTalk 

lexurkami. TX 
(003)792-2570 
fax: (003) 702-6140 
http ://www 
a cjt v n accttt.cn m 

Synt ha-Voicc 
Sidney Creek. 
Ontario, Canada 
(905)G62-Q565 
http://www 
.synthavoicc.on.ca/ 
Mlavirlk 


This is of vital importance as many ap¬ 
plications begin to use texr-to-speedi or 
audio playback. 

Win 95's SoundSentry lets you have 
sounds presented in an alternative for¬ 
mat, such as visually or through text cap¬ 
tions. ShowSounds lets you set a global 
flag that displays sounds in a visual for¬ 
mat, This can be accomplished by several 
methods, depending on your preference. 


For instance, you can have the active win¬ 
dow flash every time a sound is generat¬ 
ed or display text captions that represent 
the sounds, 

Third-Party Speech- 
Access Products 

Despite all these improvements, Win 95 
still lacks critical support for users who 
are totally blind and must rely on speech- 
synthesis systems to read the i n format ion 
on a computer screen. Microsoft plans 
to implement an off-screen model that 
captures on-screen information so that 
special-purpose software can perform a 
text-to-speech conversion on it or drive 
a braille-output device. 

Unfortunately, the hooks to this mech¬ 
anism might still be unavailable when 
this article sees print. This sorry state of 
af fa i rs prese ms an opport unity for tin rd 
party access technology, chief among 
them speech- and braille-output pack¬ 
ages designed to read the screen. 

I he Au to m aric S cree 1 1Aceess progr.i n i 
for Windows (ASAW), from MicroTalk, 


is one of the latest Win 95 screen readers 
to enter the marker. ASAW works with 
Win 5.x and Win 95 applications. Bin- 
link's ProTalkJ2 is a screen reader for Win 
95. A Win 3.x and NT version is also avail¬ 
able. Winvision, from Artie Technolo¬ 
gies, runs on both Win 5.x and 95 and 
supports Several commercially available 
speech synthesizers. Winvision also drives 
braille displays, providing a tactile rep- 


r esc ntat i on o f Wi ndo ws screens, S y n t h a- 
Voice’s Window Bridge, which runs un¬ 
der Win 3.x, Win 95, and DOS, was the 
first Windows-based screen render to en¬ 
ter the adaptive market. 

Computers play a major role in our 
society; they're used at home, at school, 
and on the job. It only makes sense for 
OSes to provide adaptive-access features. 
This makes the computer accessible to 
everyone, no matter what their abilities, 
so they can make a contribution in the 
workplace. Microsoft has done a com¬ 
mendable job so far with much-needed 
improvements to Win 95. But the com¬ 
pany still has a lot of work to do if Win¬ 
dows is going to provide OS-level sup¬ 
port for blind computer users, EH 

J< )seph f Lazzaro is the at tthor of Ad a p ti n g PCs 
for Disabilities (Addison-Wesley, 1996). He 
is also project director of the Adaptive Tech¬ 
nology Program at the Massachusetts Com¬ 
mission for the Blind in Boston. You can reach 
him at I a zzaro@ worId .std.co m oral la zza ro 
glblx.com. 
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A high-contrast layout makes for easy reading, hut not all 
applications (such as the toolbar on the left) support this feature. 
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Human resource look 
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IT and softaare design look 
like network diagrams and 
object oriented design diagrams 


ROCKET FUEL FOR 
THE BUSINESS PROCESS 


Great businesses run fast. As fast as you can make 
obstacles disappear* Thafs why you need ABC Flowcharter*^ 
It shows you your business. Clearly With diagrams that 
add a boost to your entire business process, 

ABC Flowcharter is not just another drawing tool. 

It actually lets you relate charts to data, and automatically 
analyze the results* Unlike diagramming tools that hit the 
wall at the edge of the page, ABC Flowcharter is powerful. 
It can diagram any process. Across any number of pages. 
No matter how complex. With lines that re-route automatically 
and shapes that drop into place. In fact, it's so powerful, 


it’s used as the engine for Process Model*—-the worlds 
most advanced business simulation tool 

ABC Flowcharter does the work, while you work 
on making your business run better. See for yourself. 
Pick up your copy of ABC 
Flowcharter 6 today. If you want 
even more graphics power, 
you'll find ABC Flowcharter 
bundled in ABC Graphics Suite? y . r n nr n A r y - 
Visit your favorite reseller, or MlCKUUKAhX 

call 800-428-8716 now. www.micrografx.com 
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Whether your business relies on basic spreadsheets or ifie most advanced multimedia 
applications, has the perfect Graphics Series monitor forYOUl In fact, our 

Graphics Series offers NINE different monitors, ranging from 15 through 21" ( vari¬ 
ous viewable?) for both PC and Mac" systems, Each provides a unique combination 
of j>erformanoe p features, value and screen size to meet your specific needs. 

Graphics Series Monitors 

Our Graphics Series offer features like OnVIew* controls for easy on-screen adjust¬ 
ments, ViewMatch* to match screen color to primer output, and overscan 
capabilities which provides use of I he entire screen. And Tfufl & Tfay Y for easy 
i nst al I ation with Windows f c )5, 

For multimedia, personnel training and internet applications, the Graphics Series 
Perfect Sound"'' 15GA and 17GA multimedia monitors are the ideal choice. 


With high fidelity speakers Integrated into the bezel for directed stereo sound, a built-in 
mkrophone*, hiadjjfoie jack, as well as mule and wtunSoonfids, iheeafftffr/- 
umnmg monitors offer a unique experience in sight imil sound. 


The ultimate in high jxjrfonnancemonitors, the ViewSonicGT770and GT8M blend 
aperture grille mask technology and the vertically Hat SonicTmn"' screen to pro¬ 
duce the sharpest, most brilliant colors from center to comer. The high contrast 
images are the richest and brightest available today. 

Our monitors are backed by a limited 3-year w arranty on 
CRT, parts and lalwr... the best in the business. Plus 
your company can take advantage of our special 
48-hour Express Exchange* Service option. 
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A look at HTTP version 1.1, a necessary new 
Internet standard. By William Stallings 


The Backbone of the Web 


is located. The simplest case is one in 
which a user agent establishes a direct 
connection with an origin server. The 
client c? pen s a TCI 1 coi \ 1 1 cct i o n 1 1t at is e rid - 


response itself, and possible body con¬ 
tent. The TCP connection is then closed. 

The middle section of the figure shows 
a case in which there is not an end-to-end 



HTTP supports operations via direct connection, 
intermediary systems, or a cache. 


lie Hypertext Transfer Proto¬ 
col is tlie foundation protocol 
of the World Wide Web. The 
name is somewhat mislead¬ 
ing. HTTP is nor a protocol for transfer¬ 
ring hypertext; it is a protocol for trans¬ 
muting information with the efficiency 
necessary to make hypertext jumps. 
The data transferred by the protocol 
can be plain text, hypertext, audio, 
i mages, or any I n re r n c l-a cce ss i b I e i n fo r- 
mation. Information in this article is 
based on the most recent (June 7, 1996) 
specification—HTTP 1.1, draft 05— 
which lias been forwarded to the Inter¬ 
net Engineering Standards Group as a 
p r<) posed s tan da rd. 

HTTP is a transaction-oriented client/ 
server protocol. To ensure reliability, 
HTTP uses TCP. Nevertheless, HTTP is a 
“stateless” protocol: It treats each trans¬ 
action independently. A typical imple¬ 
mentation will create a new TCP con¬ 
nection between client and server for 
each transaction, then terminate the con¬ 
nection as soon as the transaction com¬ 
pletes. However, the specification does 
not require this one-to-one relationship 
between transaction and connection life¬ 
times; be,, the connection can stay open 
so that more transactions can be made. 
The stateless nature of HTTP is well- 
suited lo its typical application. A normal 
Web session involves retrieving a 
sequence of pages and documents. The 
sequence is, ideally, performed rapidly, 
and the local ions of the various pages and 
documents may be widely distributed 
among a number of servers, located 
across the country or around the globe. 

The figure “Types of HTTP Transfers” 
illustrates three examples ol HTTP oper¬ 
ations. The user agent is the client, such 
as a Web browser, that initiates the 
request. The origin server is the server on 
which a resource resides; an example is 
a Web server where a desired home page 


to-end between the client and the server. 
The client then issues an HTTP request. 
The request consists of a specific com¬ 
mand (referred to as a methodic a URL, 
and a message containing request para¬ 
meters, information about the client, and 
perhaps additional content information. 

When the server receives the request, 
it attempts to perform the requested 
action and then returns an HTTP 
response. The response includes status 
information, a success/error code, and a 
message containing information about 
the server, information about the 


TCP connection between the user agent 
and the origin server. Instead, there are 
one or more intermediary systems with 
TCP connections between logically adja¬ 
cent systems. Each intermediary system 
acts as a relay, so that a request initiated 
by the client is relayed through the i nter- 
mediary systems to the server, and the 
response from the server is relayed back 
to the client. 

The Machine in the Middle 

The HTTP spec defines three forms of 
intermediary systems: proxy, gateway, 
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and tunnel (see the figure "Intermedi¬ 
ary HTTP Systems”)* A proxy acts on 
behalf of other clients and presents 
requests from other clients to a server. 
There are several scenarios that call for 
the use of a proxy* In one scenario, the 
proxy acts as an intermediary through a 
firewall. In this case, the server must 
authenticate itself to the firewall to set up 
a connection with the proxy The proxy 
accepts responses after they have passed 
through the firewall. Another scenario 
involves handling different versions of 
HTTP. If the client and the server are run- 
n i ng di fferent versions of HTTP, then the 
proxy can implement both versions and 
perform the required mapping. 

A gateway is a server that appears to 
the client as if it were an origin server. It 
acts on behalf of other servers that may 
not be able to communicate directly 
with a client. There are several scenar¬ 
ios in which servers can be used. As with 
the proxy, a gateway manages transfers 
through a firewall. In this case the client 
must authenticate itself to the proxy, 
which can then pass the request on to 
the server. 

Another common scenario involves 
working with a non-HTTP server. 
Browsers have built into them the capa¬ 
bility to contact servers that use proto¬ 
cols other than HTTP, such as FTP and 
Gopher servers* This multiprotocol capa¬ 
bility can also he provided by a gateway, 

A runnel is simply a relay point 
between two TCP connections* FiTTP 
messages are passed unchanged as if there 
were a single FITTP connection between 
user agent and origin server. Tunnels are 
used when there is an intermediary sys¬ 
tem between client and server, but it is 
not necessary for that system to under¬ 
stand the contents of messages. 

Now let's take a look at another type 
of HTTP operation* A cache is a facility 
1 1 ia t stores p rev ions ret \\ i es ts a i id res pons¬ 
es for handling new requests. If a new 
request arrives that uses the same stored 
request, then the cache can supply the 
stored response rather than access the 
resource indicated in the URL. The cache 
can operate on a client or on a server or 
on an intermediary system other than a 
tunnel. In the figure “Types of HTTP 
Transfers," a server has cached a request/ 
response transaction, so a corresponding 
new request from the client need not 
travel the entire chain to the origin serv¬ 
er; instead, the cache server handles tt. 


Nor all transactions can be cached, and 
a client or a server can dictate that a cer¬ 
tain transaction may be cached only for 
a given amount of time* 

HTTP Messages 

HTTP messages comprise two types: 
request and response. A request message 
is sent by an agent to a server to initiate 
some action, A response message is 
returned by a server to an agent in 
response to a request . Some possible 
actions are: 

* GET: A request to retrieve information. 

* POST: A request to accept the attached 


entity as a new subordinate to the iden¬ 
tified URL* 

* PUT: A request to accept the attached 
entity and store ii under the supplied 
URL. This may lie a new resource with a 
new URL, or it may be a replacement of 
the contents of an existing resource 
with an existing URL* 

•DELETE: Requests that the origin 
server delete a resource. 

A response message may include an 
entity body containing hypertext-based 
information* In addition, the response 
message must specify a status code, which 
indicates the action taken on the corre¬ 
sponding request* S iatus codes are orga¬ 
nized into the following categories: 

# In format ional: Tile request has been 


received and processing continues. No 
entity body accompanies tins response* 

• Successful: The request was suc¬ 
cessfully received, understood, and 
accepted. 

• Redirection: Further action is 
required to complete the request* 

• Client error: Request contains a syn¬ 
tax error or request cannot he fulfilled. 

• Server error: The server failed to ful¬ 
fill an apparently valid request. 

We Need This Standard 

HTTP is the foundation of the World 
Wide Web. Tills request/response proto¬ 


col used on tup of TCP ca rries commands 
from browsers to servers and responses 
from servers back to browsers* As the 
explosive growth of the Web continues, 
and as new features are added to both 
browsers and servers, a standardized 
transfer protocol is essential to main¬ 
tain the Web’s growing functions and 
interoperability* HTTP provides the stan¬ 
dardized definition required to meet 
these needs* 13 


William Std l lings is a consul tan t amlau tbor of 
mfera dozen books on data communications 
ami networking. This article is based on 
material from his most recent hook. Data and 
C o n 1 pa re r Cum mu n i cu t ioi \ s (I Ws si ice’ l i l///, 
19%), You can reach him at ws@shorn.not. 


Intermediary HTTP Systems 


Proxy establishes authenticated connection 
for HTTP transfers. 
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HTTP allows requests and responses to pass through disparate 
systems that build the network. 
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Introducing the first Handheld 
UJindoLus PC thats tough enough 
for any occupation. 


75MHi 466DX4 Processor 


260MB Hard Drive 


Up to 32MB RAM 


2 Type I T II, or III PCMCIA slots 


l Printer & 2 Serial ports 


Pen, Touch or Keyboord-bosed 
Tempi -10 to 50° C 


Shock; 20g (3-foot drop) 


vibrotion: 2 G, 5-200 Hi 


V-- 


Humidity: 5-95% R.H. _ 

* DuroceU Smart Battery __ 

- Bundled: Windows, DOS, Pen Windows 




CALL TODRY 1.800.627.870 
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You know the mobile PCs you're 
used to? Hama's boys, all of 'em. 

Especially with the birth of the 
new Hardbody Handheld PC-rlie 
first full-featured 486 PC made 
for people with really tough jobs. 

The Hardbody goes places that 
make other mobile PCs whimper 
in fear. It can take a punch. It 
laughs at heat, sunlight, cold, dust 
and rain. It scoffs at proprietary 
systems. It goes looking for trouble. 

Yet the 3 pound Hardbody 
Handheld PC is a full-featured PC 


in every sense of the word. It runs 
off the shelf PC apps. It's completely 
networkable. And you can attach 
just about any piece of hardware 
or peripheral you'll ever need. 

So if you've had your fill of 
cream-puff PCs. call Texas Micro 
or return the attached reply card 
today for more information, or to 
schedule a demonstration. And visit 


us at www.texmicro.com. 
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Want A 486 Upgrade That Outperforms Intel? 
for $139 You Can Put Kingston Inside. 


Making your 486 run like a Pentium* doesn't take magic* 
It just takes a Turbo Chip * and a little pocket change. 
Instantly, you will have 5 x 86 clock-quad nip led 
technology that will help your system run three times faster* And 



the TurhoChip has all the power you need to run todays demanding 
software, whether you have a 486-based DX2, DX, SX2, or SX 
system* So how does the TurhoChip compare to Intel's OverDrive 1 ? 
Not only does the TurhoChip beat the OverDrive in price. 


compatibility, and warranty, but in a recent study* it also outper¬ 
formed it. The TurhoChip is designed with AMD’s Am 5 x 86-P75 
CPU and upgrades with most IBM-compatible desktop systems* 
And since the TurhoChip is a chip-for-chip replacement upgrade, 
it’s easy to install. Plus it preserves your system configuration. 
To lind your nearest Kingston 1 distributor call us at (800) 251-9059, 
domestically or (714) 437-3334 
for international sales. 
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RISC powers Intel’s intelligent UO controller 
for servers. By Torn Thompson 


The Server’s Helper 


he changing nature of infor¬ 
mation that office workers 
use lias had an impact on the 
role the network server plays. 
Today's server must pump out digital 
video, audio, and 3-D graphics on de¬ 
mand; handle complex database queries; 
and manage Web transactions. As a con¬ 
sequence, a server requires a more effi¬ 
cient architecture than just a souped-up 
desktop-computer design. A faster pro¬ 
cessor and system bus aren’t enough. The 
computer must manage the vast amounts 
of I/O this type of data demands. Radi¬ 
cal architectures from Tandem and Se¬ 
quent address this problem on high-end 
server designs, as described in "The Net¬ 
work in the Server" (July BYTE). 

Moderate-size servers must also work 
with the same type of data, on a smaller 
scale. When it comes to handling I/O, 
such servers must work smarter, not 
harder. Even a multiprocessor server can 
grind to a halt if each processor is super¬ 
vising a peripheral or-—worse—waiting 
to access a congested system bus. 

To this end, Intel just started sampling 
die i960 RP, a 32-bit RISC processor that 
functions as an imulligen t I/O controller. 
It supports DMA transfers, address trans¬ 
lation, various memory types, and mul¬ 
tiprocessor interrupt control, Thus, it can 
manage most of a server's peripheral 
I/O traffic without CPU intervention, elim¬ 
inating many throughput bottlenecks. 

The i960 RP also acts as a PO-to-PCl 
bridge unit, which lets you add more slots 
to the design. At the same rime, the bridge 
unit reduces the number of components 
required to build a server that uses state- 
of-the-art high-speed PCI peripherals. 
This enables a server to provide high 
throughput yet remain affordable. 

RISC at the Core 

Like other chip vendors' smart I/O pro¬ 
cessors, Intel took the core of its tried- 


and-rrue i960JF embedded processor and 
wrapped I/O support logic around It Our 
tour of the processor begins with this 
RISC core. The i960 J I 7 core consists of 32 
32-bit registers. Sixteen of them are local 
(general-purpose); the other sixteen are 
global registers used for parameter pass¬ 
ing or storing critical variables. An ou¬ 


ch ip local-register cache stores up to eight 
copies of the local registers. This provides 
hardware support for the rapid entry and 
exit of function calls, a useful feature for 
time-critical interrupt handlers. 

The core consists of 700,000 transis¬ 
tors and has a four-stage pipeline. It has 
several independent execution units 
(F.Us): one for instruction processing and 
address generation, a multiply-divide- 
unit (MDU) for 32-hit math computa¬ 


tions, and a memory interface unit that 
handles load/store operations. The core 
can scoreboard individual registers, so 
the processor can execute certaii 1 instruc¬ 
tions in parallel, or out of order, to main¬ 
tain single-cycle instruction execution. 

The core includes a 4-KB two-way 
set-associative instruction cache, a l-KB 


direct-mapped data cache, and I KB of 
on-chip data RAM. You can enhance 
interrupt processing by locking sections 
of interrupt-handler code within the 
instruction cache and by storing a num¬ 
ber of interrupt vectors in the on-chip 
memory. At 33 MHz, the core delivers 31 
VAX MIPS. 

A bus-control unit (HCU) supports 8-, 
16-, and 32-bit memory addressing, plus 
big-endian and little-endian addressing 



The i960 RP Architecture 

Local-bus interface 
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This intelligent I/O controller manages DMA transfers and 
memory timing. It also acts as a PCI-to-PCI bridge. 
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CPUs 


modes. This lets the iy 60 connect to a large 
variety pf memory and peripherals. Up to 
eight sections of memory, eachi 12 MB in 
length) can be defined with different 
memory-width attributes. Regions of 
memory ranging in size from 4 KB to 4 GR 
can also be defined as each cable (typically 
for program memory) and noncacheable 
(typically for I/O devices). 

Device Interfaces 

The i960 RP provides a wealth of device 
interfaces and control functions, such as 
a memory controller, DMA controller, 
and POto-PCI bridge unit, as shown in 
the figure "'The i960 RP Architecture." 
These features can be used to both sim¬ 
plify a server design and improve sys¬ 
tem throughput. 

The built-in memory controller gen¬ 
erates the appropriate timing and signals 
for three different RAM types: fast page¬ 
mode (PPM), extended data out (EDO)* 
and burst extended data out {BEDO). The 
controller supports memory interleaving 
for FPM RAM. The controller also han¬ 
dles K- or 32-bit-wide ROM, static-RAM 
(SRAM), and flash-memory devices. 

The i960\s integrated DMA controller 
has three DMA channels that perform 
high-speed transfers between PCI periph¬ 
erals and local memory (i.e., memory 
directly managed by the memory con¬ 
troller), bach DMA channel has a hard¬ 
ware packingand unpacking unit that can 
handle unaligned data transfers. 

The DMA controller also implements 
chain descriptors, A chain descriptor is a 
data block that describes a DMA transfer, 
such as the amount of data to move, the 
source and destination addresses, a con¬ 
trol value, and a pointer to the next 
descriptor* The pointers let you link 
descriptors into a “chain” of operations 
that can gather scattered blocks of data 
and transfer them in one chunk to the 
destination. These chain scan implement 
sophist ieared data transfers, perhaps 
moving data from a hard drive into 
memory and then ro a network device, as 
shown iti the figure “An Intelligent I/O 
Operation.” Such a chain can supervise 
this type of complex transfer without 


WHERE TO FIN 


Intel Curp. 

Santa Clara. CA 
( 000 ) 628-0686 
fax: (503) 264-6B3 5 
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interrupting the host processor, unless an 
error occurs. 

A Built-In Bridge 

The most versatile feature of the i960 RP 
is its P( Tto-PCJ bridging capability Ir sup¬ 
ports two PCI buses: a primary PCI bus, 
which connects to the host CPU, and a 


secondary PC I bus that's maintained by 
the i960. These interfaces let you add 
the i960 to a PCI-based server design with¬ 
out using additional glue logic. This sec¬ 
ondary bus complies with the 5-V PCI 
standard, and at Ml MHz, it provides nine 
extra PCI loads. This lets the server design 
offer more PCI devices or card slors. You 
can attach additional i960 RP processors 
to the secondary bus ro build a hierar¬ 
chy of PCI buses, so that the system can 
handle a large number of network inter¬ 
laces and storage devices. 

The i96G’s PCI bridge logic can forward 
memory, I/O, and command transfers 
between the two PCI buses. However, 
yon can program the bridge logic to ‘Mil¬ 
ter” certain PCI transactions. This re¬ 
duces traffic in other buses on the server 
and aids in the implementation of intel¬ 
ligent I/O subsystems. For example, sup¬ 
pose a hard drive is streaming video 


data to an Ftherner interface, and both 
these PCI-bascd devices reside on the PCI 
secondary bus. The bridge logic blocks 
these transfers from the primary PCI bus, 
so that it can independently handle a dif¬ 
ferent set of I/O operations. 

The DMA controller works in tandem 


throughput. Also, properly written 
descriptor chains can add smarts to low- 
cost PCI peripherals, so that their use 
improves performance while minimiz¬ 
ing CPU overhead. 

As you can see, the i960 RP offers many 
capabilities to a server design. Certain 
functions, such as the DMA controller, 
allow the systems designer to hand off 
data transfers between memory and 
peripherals to the i960, t bus relieving the 
server's CPUs of this chore. Other func¬ 
tions, such as the memory controller and 
the PCMo-PCl bridging capability, allow 
the engineer to eliminate some parts from 
the design, thus reducing the server's cost 
and complexity, 0 


Tom Thompson is a BYTE senior technical edi¬ 
tor at large. He has a BSALIL degree from the 
University of Memphis. Yon can reach him on 
t he lnternet at t o m _ t h o m p s o n @ b i %. co m. 


with the PCI-to-PCI bridge unit to boost 


An Intelligent I/O Operation 


O Application at driurr 
builds descriptor chain 
in local memory. 

0 Rr$t descriptor orders 
DMA data read ft m liar & 
drive into local memory and 
then goes to ntil descriptor. 

© NeU descriptor orders 
DMA do h h rite from 
memory into network card 
mul goes to licit descriptor. 

O Following descriptors 
continue this set of DMA 
operations until the transfer 
completes or an eir or occurs. 

Ei liter event in ton up U the CPU. 


Descriptor detail 
Next descriptor address 
PCI address 
PCI upper address 
i96D local address 
Byte count 
Descriptor control 


Hard drive 
manned by 
PCI devices 



Sequences of DMA commands can manage complex 
I/O transfers without CPU support. 
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Kemovame one-gig disks, 
unlimited space, 
fast as a hard drive. 


The Unlimited Personal H 

Endless storage spai 
load and edit projects in 
Goes anywhere you i 


For the nearest dealer, call: 

888-2-10 MEGA, ext. j 22 
Or see us at: www.gmefa.copi 


The Jaz' drive is you, 
man. It's fast, it holds 
tons of stuff, and it's 
personal. You won't find 
an easier or cooler way 
to upgrade your hard 
drive. Just connect it 
to your PC or Mac and 
you're jam min': files, 
pictures, graphics, video, 
CAD stuff, whatever. And 
with its dark green color, 
hey, the cat's got style. 
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MORE DEVELOPERS PROTECT. 




HASP Pack! 

More Into Less. 

Based on a full-custom ASIC 
utilizing 2500-gate, 1.5-microii E 2 
technology, HASP packs the most advanced 
protection into the smallest key in the world. 


NSTL Study Rates 
HASP No.1! 

A recent lest conducted by the National Software 
Testing Labs, the world's foremost independent 
lab, compared the flagship products of leading 
software protection vendors. 1 * The result? HASP 
was rated the clear overall winner - and number 
one in all the major comparison categories. 




PROTECTS 

MORE. 

I hese days, more and more developers are choosing to protect their software 'Against 
piracy. They're protecting more pmducLs, on more platforms, with better protection 
- and selling more as a result. 

And more of these developers are protecting with HASP. Why? Because HASP 
offers more security, more reliability and more features than any other product 
on the market. 


NSTL TEST RESULTS, OCTOBER 1995* 
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Aladdin 

HASP 
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Sentinel 

Security 
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6.3 

Ease of teaming 

i 

7,1 

Uase of Use 

8.3 

7.2 

Vereatility/Feauines i 

to 

8.7 

Compatibility 

6.7 

6.5 

Speed of Al’l Calls 

0.9 

1.2 

Final Score 

8.5 

6.5 


•For i full copy of the S5TL report ccr.tici yvur local HASP df ttflhwnr 


HASP supports the most advanced platforms, including till Windows 32/16-bit 
environments, OS/2, DOS, Mac, Power Mac, NEC, UNIX and LANs. 

To learn more about how you can protect better - and sell more - call now to 
order your 1 IASI 1 Developer’s Kit. 


Grow With Aladdin! 

The fastest growing comjiany in die 
industry 1 , with over 4 million keys sold 
lo 20 thousand developers worldwide, 
Aladdin is setting the standard for 
software security today. 
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Add an interactive database to your Web pages 
with a few simple tools. By Rick Dobson 

Make Access and the Web Work Together 


H erhaps you’ve seen one of 
those cool Web pages where 
you type in a request to obtain 
up-to-the-minute product 
information. Microsoft's Internet Infor¬ 
mation Server (IIS), with its Internet 
Database Connector (IDC), simpli ties the 
process of building dynamic Hypertext 
Markup Language (HTML) pages so that 
you can add such a mechanism into your 
Web pages. This lets you develop and 
maintain intranet and Internet Web 
sites that allow the interactive search, dis¬ 
play, and modification of information 
in a Microsoft Access database. 

It’s important to note that such appli¬ 
cations can support only low ro inter¬ 
mediate hit rates. However, it’s easy ro 
upsize them to full-blown SQLServer 
applications. Thus, Access shines as a 
rapid prototyping tool for building fre¬ 
quently visited Internet sites. 

I bis approach requires three items. 
First, Web-site visitors must have Web 
browsers. Second, the 1 IS/1 DC must be 
running on the server. The 1DC is a DLL 
named HTTFODBC.DLL. Third, you 
must install the Access 7 for Windows 
95 Open Database.Gonnectivity (ODBC) 
driver on the server. The 1DC requires 
such a “thread-safe” ODBC driver so that 
multiple clients can launch concurrent 
queries against the same data source. 

Dynamic Access Parts 

The Web browser handles any user events 
and typed input, and it displays the infor¬ 
mation returned by the database. An 
.mdb file stores the tables, forms, queries, 
and modules that comprise your Access 
database. Two key developer-designed 
files on the IIS manage the interactive pro¬ 
cess, as shown in the figure “How Access 
Generates Web Pages,” The .idc file 
defines specific valid data fields and oper¬ 
ations; the .hex file formats the returned 
data for display by the client browser. 


The key field in an .idc file is SQL - 
Statement, Ir lets you perform all the 
functions permitted by Access’s SQL. Two 
other required fields are Datasource 
and Tempi ate. Data source ultimately 
points the query embedded in SQL- 
Statement to the appropriate .mdb 
file. Finally, Tempi ate names the .hrx file 
that’s responsible for formatting rhe 
result. 


tou can include several optional fields 
that refine your application’s behavior. 
Max Records designates the maximum 
number of records a query returns. With 
Def aul tParameters, you can supply 
default criteria for a query when the 
cl ie n t fai I s to do so. Use Re q u i r e d P a r a m - 
e i. e rs instead to generate an error when 
the client browser does not provide a 
parameter. Username and Password 
act as a gateway to security features. 
These fields, in conjunction with Access’s 
users, groups, and permissions features, 
can restrict admittance to tables with sen¬ 
sitive data, such as salaries. 

The -htx file is a template for the HTML 
file passed back to the client WebBrowser 
from the IIS. The ,htx file includes spe¬ 


cial rags for processing the query results 
returned by the ODBC driver. These ven¬ 
dor-specific rags, in conjunction with tra¬ 
ditional HTML tags, let developers con¬ 
trol what a client browser views. 

A Sample Program 

I constructed a simple database applica¬ 
tion based on the Northwind database 
sample that ships with Access. My rest 


database includes two tables. The first, 
t b I Cu s tome rs, contains the Cus 
tomer ID, Company Name, Contacttlame, 
and Phone fields. The second, tb 1 
Sal esByCustomer,houses the Cus- 
tomer ID and Sum fields. Sum contains the 
total sales for each customer. 

My initial ,idc file (shown in the listing 
“Query Input and Control” on page 72) 
creates a listing of the top 10 customers 
ranked by sales in descending order. This 
file contains four fields. The first one. 
Data source, points to the target .mdb 
file, as routed through an ODBC data 
source. The ODBC-driver dialog box has 
a New button that allows the developer 
to create the data source that points to 
the .mdb f i le. Ho we ve r, 0 a t a s o u r c e 


How Access Generates Web Pages 


0 Browse 
rtfetmes 
idc file. 


0 Tire .idc file issues 
SQL commands. 


© ODBC SQL sent 
to Access jndb file. 


CM 


browser 



©The .Ills file returns 
an HTML page. 


In loud 

Internet 

idc 

file 

Lnfounatirm 

Database 


Server 
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JiU 

file 


© Return set sent 
la Jtto file. 



Dmloper- 
supplied files 


Required system 


Access returns 
data. 


software components 


The developer provides several files to create an interactive 
database connection on the Web. 
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Core 


eliminates this bit of manual intervention 
tor the user, which is necessary to sup- 
port a self-contained Web site. 

The second field. Tempi ate, names an 
.htx file that serves asa template for for¬ 
matting the HTM L page 11 > appear on i lie 
client's browser. The third field. Max - 
Records, restricts the lists of returned 
records to 10. Finally, SQLStatement 


Programming 


Lilar query, bracket its name inside these 
vendor-specific tags (e.g., ISun't >), The 
IIS repeatedly merges all .ide fields 
between <%Beg 1 nOeta 11 %> and <*End- 
Detai l %> for each record in the return 
data set. 

You create drill-down hyperlinks to 
other pages by use of HTML anchor tags. 
You do this by placing another Jdc file- 


Query Input and 
Control 

,idc file that shows top 10 
customers 

Datasource : VJebSales 
Tempi ate; 

5a lesByCu stonier, htx 
MaxRecords: 10 
SQLStatement : 

+ SELECT CustomeriD, Sum 
+ FROM tblSalesByCustomer 
+ ORDER BY Sum DESC 

■ htx file to display 
customers and sales 
<HTML> 

<HEA0> 

<TITLE>Drl11-Down 
LlstC/TfTLE> 

</HEAD> 

! <BQDY> 

<F0NT FACE-ARIAL SIZE=“2 M > 
<UL> 

CXSeginDetai1$> 

<LI><A HREF 

= M /Byte/CustomerDetai1 , idc?C 
u sterner I f)-<XCus tomerID£>"> 
Customer ID: 
acLj$tomerI0£></A>, 
a$um%XBR> 

<%EndDetai 1 %> 

</UL> 

</B0DY> 

</F0NT> 

</HTML> 


Data Close Up 

. 1 dc file that dri 11 s down to 
detail a particular customer 
Datasource: WebSales 
Template: CustomerDetai 1. htx 
SQLStatement : 

+ SELECT CustomeriD. 

CompanyName, 

+ ContactName, Phone 
+ FROM tblCustomers 
+ Where 

CustomeriD®ICustomerID% 

.htx file that displays a par¬ 
ti cul ar customer 
<HTML> 

<HEAD> 

<TULE>Customer Contact 
Petal TC/TITLE> 

</H£AD> 

<BQDY> 

<£BeginDetai )%> 

CFONT SIZE-”4 M > 

Here is the contact informa¬ 
tion for CustomeriD: 
<5tCustomer ID3SXBR> 

<P> 

<FGNT SrZE- M 3 M > 

CompanyName : 
<%CompanyName%XBR> 
ContactName: 
<ftContactName%XBR> 

Phone: <IRhone£XBR> 
<%EndDetaiU> 

</B0DY> 

</F0NT> 

</HTML> 


Pairs of .idc/.htx files that implement an Access database query 
for the top 10 customers and display the results. 


includes the SQL string that controls the 
query. Each line, including rhe first one, 
must begin with a phis sign. 

An htx file can contain all the graphic 
files and formatting touches that regu¬ 
larly adorn the HTML pages at your 
favorite Web sites. The .lux file dis¬ 
plays the query results within a pair of 
<5:6egi nQeta i 1 %>and < i EndDet a i 1 %> 
vendor-specific tags. To display a partic- 


riame between the anchor rags, which in 
turn creates a drill-down page. A ques¬ 
tion mark must follow the .idc file¬ 
name. T his is demonstrated in the first 
listing's .lux file. When you need to pass 
a parameter to the second ,idc file, insert 
a phrase such as Cus tome r 1 Dx ^.Cus¬ 
tomer IU%> after the ,ide filename. The 
left term, Cus corner 1D, designates a field 
in SQLStatement for the second .idefile. 


The term that's on the right of the equal 
sign references the value in rhe current 
hyperlink. 

The listing “Data Close Up” shows the 
Jdc and .htx files that generate the drill¬ 
down page from rhe top 10 CustomeriD 
displays. This Jdc file extracts the com¬ 
pany and contact names along with the 
phone number for the CustomeriD that 
marches the one in the hyperlink jump. 
It accepts a passed argument with an 
expression such as CustomeriD- .Cus - 
tomerlDft in the Where clause of its SQL¬ 
Statement. The term on the left of the 
equal sign corresponds to a field in the 
Se 1 ect list of the query. The term on the 
right of the equal sign represents rhe 
passed parameter. Its value is set by the 
calling hyperlink jump. 

The .htx file in the listing “Data Close 
IJp” demonstrates some basic HTML tag 
techniques for controlling the display of 
records returned by an .idc file. Its cor¬ 
responding ,idc file returns a single 
record with four fields. The BR tag posh 
tions each field on a different line. The 
other tags adjust the font and rhe posi¬ 
tion of the results. 

Closing Issues 

ThellS/lDC plus Access provides a quick, 
easy way to start publishing dynamic 
HTML pages from a database. Many 
more options beyond those in the code 
listings are feasible. For example, you can 
populate combo boxes on HTM L forms, 
or you can accept values directly from 
HTML forms for selecti ng or updating an 
Access database. 

1 found the new functionality easy to 
use, but experienced Access developers 
will appreciate enhancements. First, 
Access developers are used to more 
flexibility in processing return sets than 
the .htx file permits. Among the fea¬ 
tures missing arc event programming and 
expressions. Second, no error-trap ping 
t ech n i q u es a re a vai 1 abl e wit h 1 1 i i s re lea se. 
While errors do not cause the system to 
abruptly halt without user recovery, you 
can still he confronted with error mes¬ 
sages that may nor be meaningful. Third, 
wizards and more graphical development 
aids would help promote the acceptance 
ot this Web development strategy among 
Access developers. 13 


Rick Dobson is president of CAR, Inc*, a data¬ 
base and Internet consultancy. Foh can reach 

him at R lefc Dobso m3 m sn.com. 
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TOTAL POWER SOLUTIONS 


Introducing bulletproof glass 
for Windows™ NT networks 



According ro Microsoft, “A UPS is an 
important pari of any deployment of 
Windows NT systems..," Fortunately, 

2* *PC] A PC provides the most comprehen¬ 
sive protection against the single largest cause 
of NT data loss—power problems. A PCs 
PowerChute* plus for Windows NT and APC 
Smart-UPS combine to give you the power 
management features necessary to make 
SURE you're protected. 

• Shut down system safely-graceful, unat¬ 
tended shutdown of Win NT & SMS Servers, 
Through scheduled shutdowns you can even 
cut energy costs by up to 76%. 

» UPS resting/s tarns- assures that system 
administrators are informed of power 
problems before they impact system integrity. 


• Remote UPS managemem-eliminates the 
need to send trained personnel to remote sites 
to configure UPS parameters, reboot servers or 
diagnose power problems. 

* Environmental/power monitoring-aHows 
you to quickly diagnose power problems 
and thus decrease network downtime 
without the expense of an electrician. 
PowerChute plus also provides: 

• NEW FIcxEvents-Want to be paged or 
have an E-Mail sent to you if there js a 
power problem? FlexEvents allows you to 
specify these and other customizable UPS 
reactions to power events, 

* Systems Management Servers UPS MIF 
Support permits asset management of UPS 
systems. 


'The Smart* t/PS not only ath the leading 
edge ofpOtVff protection, its frwaQmte ptus 
software also dtla ers fidl management and 
amtooL-ftiXth] ihe Ixst ntu- 

and jnnai'jhir fcatumd -Network Ct?m puling 


HI 
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FREE 

DEMO DISK 

or 60 Page Catalog! 

or download from aur 
NEW PawerPage“ 
http;//www. 3 pc c ,c om 
Click on "Free Stuff 


Surge Anne st™ & 
Protect Net™ 

A C and dateline surge 
suppressors 


Back-ups & 
Back-ups pro 

UPS for PC and advanced 
workstations 


Smart-UPS^ & 
Smart-UPS V/S 

UPS for 
servers and networks 


Matrix-UPS™ & 

Accessories 

Modular UPS for client/ 
sender datacenters 
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Starting at $ 19 Starting at $ 119 


Starting at $299 Starting at $3499 
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AMERICAN POWER CONVERSION 

800-800-4APC 

Dept. A2 
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JUlLLENtM TRAHSKJHT PI33 

Already a winner af two PC Magazine Edl lots' Choke awards lor 
Millennia" products, Micro n just won a I bird with our Millennia 
Transport “ in the August 1996 edition of PC Magazine. 




W Micron Millennia Transport lets you mix and match 
devices for a variety of customized choices. Drop in a modular CD- 
ROM drive to enhance multimedia capability. Add a second intelli¬ 
gent modular lithium-ion battery for tip to eight hours use without 
recharging*, or add a second 2.0GB hard drive to more than double 
your storage capacity And there's additional built-in flexibility with 
features like Microns innovative Pick-a-Point 7 * system offering 
touchpad or pointing-stick operation and an infrared port for wire¬ 
less priming from compatible printers. Top ir off with our industry- 
leading Micron Power 5 * 1 warranty and you have the ideal portable 
computing solution. 


Modular Bay 


fiX CO ROM 


Stand 
herd drive 


15' floppy dc i vs Second lithium ■ 

ion battery 



• 5-year limited warranty on microprocessor and main memory 

• J-yrjj limited pais-only system w arranty 

• l-.l- of J-yrar optional on-siLt sendee .agreement Tor Alkxon desktop systems 

• 10 days of Irec Micron-supplied software support for Micron desktop systems 

• 3Q-d4y money-bad policy 

• 34'hour lertuilal support 
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Millennia TransPort PI33 


• 16MB EDO memory (48MB max.) 

• 12.1" active matrix color display, 800 x 600 
•1,2GB removable bard drive 



Business lease Sl50/mondi 


• 32MB EDO memory (48MB max.) 

• Motorola- Montana 28.8 fax/modem 

• 12.1" active matrix color display, 800 x 600 

• 1,2GB removable hard drive 

• 2nd lithium-ion battery 


*5199 

Business lease 5163/month 


Options: 

• With 150MHz Pentium processor..odd $200 

• With 2nd 1,2GB removable hard drive .add $599 

• With 2nd 2.0GB removable hard drive .add $699 

• With 16MB DIMM module upgrade .add $349 

•With 3Com® IDBT PCMCIA .add $149 


Standard Features 

• 133MHz Mobile Intel Pentium- processor 

• Intel 430MX PCI chipset 

• 2S6KEIL2 pipeline burst cache 

• 16MB EDO memory (48MB max.) 

• 8X modular CD-ROM drive 

• PCI graphics accelerator, I MB EDO memory 

• Prck-ePoinf dual pointing devices integrate 
both pointing stick and tauchped 

• Removable EIBE hard drive (1.2GB max.} 

• 3.5’ modular floppy drive 

• Intelligent modular liiumon bottsiy 

• 16-trrt stereo sound 


• Built-in stereo speakers and microphone 

• 2 Type II or one Type III PCMCIA slots 

• S-Vkteo end fITSC videcNSutputs 

• Headphone, microphone and linein jocks 

• 2 infrared ports: one front, one bock 

• Parallel, serial, VGA and 2 PS/2 ports 
•Dimensions: 11. V x 9.4' x 2.0', Weight; 6.9 Ibs.t 

• Nylon carrying cose 

• Microsoft* Windows* 95 and MS® Plus! CD 

• Microsoft Office Pro 95 and Bookshelf- 95 CDs 

• Kensington' security lockf 

• 5-yenr/3yenr Micron Power 1 " limited werranty* 

t i.t Is. indudes 3.S‘ &wy and one tawy 
t led s#ub tai Mwc mrnai tadtaf 
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Designed for 



Microsoft* 

Window/95 
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3"D for 

EVERYONE 

Seeing isn’t believing: 3-D must face 
growing pains before it can become 
essential for business applications. 
By Uclo Flobr 


ow that 1 ow - cost 3-D i s rea eh i ng o u r d e s ktop sat 
little or no extra cost, cynics might respond with 
a resounding, “So what?” They counter that, 
unless you're hooked on shoot-'em-up games, 
low-cost 3-D is jtisr another dieck-oIf item from 
hoard vendors vying for your business. 

But proponents counter that 3-D’s potential for general- 
purpose computing is wide open. Just as GUIs and the mouse 
changed the face of co input i ng during the past decade, 3-D w i 11 
bring about new ways of viewing and analyzing data. 

Timing puts the truth somewhere between these two oppos¬ 
ing views. Innovators at places such as Xerox's Palo Alto Re¬ 
search Center (PARC) are already showing early software de¬ 
signs that use 3-D to add layers of information to databases and 
interfaces, making today's 2-P software look Spartan by com¬ 
parison. But commercial versions of these products are at least 
a year or two from widespread use, 

hi the meantime, buyers bew are: Not all the chips, boards, 
and APIs that spawned this year’s crop of low-cost 3-D prod¬ 
ucts will have the ability to run tomorrow's applications. To 
keep their designs affordable, vendors of low-end 3-D prod¬ 
ucts made some compromises. As a result, some game-opti¬ 
mized chips cannot provide the processing power that profes¬ 
sional-level 3-D accelerators now deliver for simulations and 
OVD applications. 

The bottom line is that today’s low-cost 3-D world is nei¬ 
ther insignificant nor fully formed. This situation forces us to 
look beyond the glittering graphics to make judicious choices 
about 3-D, 

Real3"D 

How might 3-D eventually change the way in which we work ? 
The first phase of mass-market 3-D products will bring tradi¬ 
tional 3-D applications, such as architectural walk-throughs, 
virtual reality, animation, and state-of-the-art games, to main¬ 
stream desktops. Next well see 3-D applied to standard appli¬ 
cations, such as graphics editors, spreadsheets, and even word 
processors, continued 




3-D processing, whether it’s dudes transformation, light- 
implemented in hardware or ing, and setup. Transforma- 
software, has three stages: lion scales the scene and 
The tessellation phase ere- establishes perspective, 
ales a description of an object Lighting determines color and 
and convert b it into a set of reflections, Setup decides 
polygons. each polygon's shape. 

The geometry stage in- Rendering manipulates 
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t he 2- D coord in ales (x an d y) 
and the z coordinate for the 
depth value (the z value deter 
mines whether each pixel is 
visible or obscured by other 
polygons). Nexl a variety of 
shading and texture-mapping 
algorithms establish the poly¬ 


gon's color and texture. High- 
end graphics engines for pro¬ 
fessional workstations often 
rely on shading, which is ade¬ 
quate for CAD applications. 
Low-cost 3-D cards, howev¬ 
er, use texture mapping for 
more realism. 
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3-D for Everyone 



In the past, spreadsheets used visual 
tricks to simulate the 3-D experience, Bui 
you actually saw and manipulated data in 
2-D space* 


3-D Evolution 


rjmmmm 

up 1 " \y. mW* * 

\ 

c 
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Competition is prompting games develop¬ 
ers to actively devote resources to 3-D and 
to wade through problems caused by still- 
evolving API standards. 



This hyperbolic view of a Web site, created 
at Xerox PARC, lets you browse a graphical 
map > It could bo adapted for the 3-D brows¬ 
ing of hierarchical data structures. 


To sec the 3-D possibilities for general 
business applications, consider the ad¬ 
vanced spreadsheets and databases that al¬ 
ready work in three dimensions. Today 
you can populate a structural cube with 
data and then slice and dice it horizontally, 
vertically, or across a 3-D plane. 

For instance, you might set up a 3-D 
spreadsheet to hold a year’s worth of sales 
data, with each 2-D sheet listing the sales 
of a number of products for one month* 
Each layer of the spreadsheet holds infor¬ 
mation for a different month. To view the 
annual safes of a single product, you sim¬ 
ply cut across the cube to retrieve the prod¬ 
uct's data for all 12 months. 

The problem with this approach lies in 
viewing such a data cube on a flat surface* 
Once you cut across the cube, today's 3-D 
spreadsheets simply build a new 2-D view* 
Developers have tried to simulate the 3-D 
experience by adding slick interface tricks, 
such as drilling down on data by double- 
clicking on a functional heading or dis¬ 
playing the data within complicated 2-D 
matrices* 

Hut in the end, 3-D spreadsheets have 
not met their potential because of the in¬ 
herent weaknesses of working with 3-D 
data in 2-D space* In a true 3-D environ¬ 
ment, you will be able to not only build a 
data cube hut also rotate the cube in 3-D 
space and arrange the data in enlightening 
new ways. 


Before that happens, we may see many 
examples of gratuitous 3-D, Developers 
and marketing wizards will concoct spin¬ 
ning logos and other graphical gimmicks, 
eye-catchers with little or no real value* 
But user-interface (1)1} design is evolving 
to grasp 3-D’s potential and turn it into 
something useful* 

Whether nr not software developers 
quickly turn 3-D into something that is 
useful for business applications, there is 
nodoubt that ubiquitous 3-D is on the way. 
Consider Intel's MMX technology* MMX 
adds 57 new instructions to the x86 instruc¬ 
tion set to accelerate multimedia applica¬ 
tions, such as 3-D and 2-D graphics, video, 
audio, speech synthesis and recognition, 
and communications. According to Intel’s 
simulations, we can expect to see perfor¬ 
mance boosts of between 50 percent and 
J 00 percent. 

MMX is slated to appear first in a new 
version of the Pentium processor, code- 
named the P55C, which is due early next 
year* Look for MMX support in APIs such 
asOpenGLandDirectX* (Foran in-depth 
look at MMX technology, see the text box 
“MMX Accelerates the x86 " on page 79*) 
AMD and Cyrix are both planning to sup¬ 
port MMX instructions in their future mi¬ 
croprocessors* 

There are various ways to distribute 3- 
D tasks between the CPU and the graphics 
chip, Graphics boards work with integer 


values; therefore, at the very least, rlie CPU 
must translate an application’s floating¬ 
point values into integers* 

Most often, the graphics chip works 
as a rendering engine, while tessellation 
(breaking up a 2-D image into polygons) 
and geometry (adding lighting and per¬ 
spective) are left to the PC. For the third 
p roc e ss i ng ste p, mi deri f tg (a d d i n g s u r fa ce 
characteristics), low-cost 3-D boards often 
e co n o m i ze b ycombming fra me, textu re, 
and z-buffers (stored depth values) and al¬ 
locating tn e mo ry dy n a m i ca 11 y. 

For example, if an application doesn't 
need a z-buffer (many games do not), the 
available memory can be used for the tex¬ 
ture or frame buffer* Many applications 
set up the frame buffer in main memory, 
which is a mixed blessing: This approach 
saves cost by req u i r i u g 1 ess memqry o n ill e 
card, but it introduces a major bottleneck, 
as hidden surface removal has to be done 
□cross the PCI bus. 

The majority of high-end 3-D acceler¬ 
ators employ separate buffers for frame, 
texture, and depth information, with each 
buffer hav ing a capacity of at least 2 MB. 




What can you do with 3-D besides pfay 
games? To find out, join BYTE editors 
and 3-D chip designers in an offline dis¬ 
cussion from October 21 through 25. 
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MMX Accelerates the x86 


T o improve multimedia and 3-D pro¬ 
cessing, Intel's new MMX technology 
can pack multiple pixels into one regis¬ 
ter and manipulate them with a single 
instruction. In effect, MMX brings a new 
level of parallelism to x36 processors. 
Instead of adding new physical reg¬ 
isters to the x86 architecture (which 
would slow MMX's adoption), Intel re¬ 
uses the existing floating-point (FP) stack 
as logical MMX registers, MMX instruc¬ 
tions use only the 64-bit mantissa por¬ 
tion of the 80-bit FP registers, ignoring 
the 16-bit exponent portion. This yields 
eight 64 -bit logical registers without sig¬ 
nificantly altering the x86 architecture, 
MMX instructions can pack several 
data types into these 64-bit registers: 
packed bytes (eight per register), packed 
words (four per register), packed dou¬ 
blewords (two per register), and a quad- 
word (one 64-bit value per register). 
These data types are useful because 
multimedia programs typically work on 
small units of data. For example, a color 
pixel in TrueColor mode, the highest 
commonly used color resolution, uses 
24 bits: 1 byte for each RGB color. This 
mode atlows up to 16.7 million colors, 
more than the human eye can discern. In 
HiCobr mode, only 16 bits are needed 
for a pixel. For many graphics applica¬ 
tions, 16 bits is more than enough. 

New x86 processors that support 
MMX will address the new registers as 
MMO through MMZ Instead of treating 
the registers as a stack-as FP instruc- 
tionsdo-MMX instructions can access 
the registers directly. When switching 
back and forth between FP and MMX 
instructions, the existing FSAV instruc¬ 
tion saves the state of the registers, and 
the usual FRSTR instruction restores the 
values. This keeps MMX technology 
compatible with existing OSes, which 
frequently must save and restore the reg¬ 
isters when context-switching between 
multitasking applications. 

The downside is that programmers 
can't mix FP and MMX instructions to¬ 
gether because they need the same reg* 


isters. But this is not as significant as it 
sounds, since multimedia programs typ¬ 
ically perform their FP operations before 
displaying the data. (Rendering relies 
more heavily on integer instructions.) 

MMX introduces a set of general-pur¬ 
pose integer instructions that use the sin* 
gle instruction/muitipfe data (SIMD) par¬ 
adigm. One instruction processes the 
multiple data in the packed registers. This 
parallelism increases performance, inci¬ 
dental!y, this concept is not new at Intel 
Years ago, the now-obsolete i860 RISC 
family featured a similar technology, 
called Pixel Addressing Extension (PAX). 

Another feature of the new instruc¬ 
tion set, parallel-compare operations, 
could improve performance by elimi¬ 
nating branches. (Modern processors 
try to predict branches, but a mispre¬ 
diction means a penalty of several pro¬ 
cessor cycles.) Combined with packed 
data features, parallel-compare opera¬ 
tions are useful when, for example, you 
want to combine or overlay two images. 


The MMX instructions are similar to 
those in Sun’s Visual instruction Sot 
(VIS) for the UlfraSparc, VIS also packs 
registers and uses the FP registers. But 
it has a lot more to offer than MMX: 32 
new registers (compared to Intel's eight), 
accelerated video decompression with 
discrete cosine transformations, more- 
powerful addressing modes, pixel mask* 
ing, and a highly specialized set of oper¬ 
ations that greatly accelerates motion 
estimation when compressing MPEG 
video streams, 

MMX isn't Intel's only new approach 
to accelerating 3-D. Another new ex¬ 
tension for 3-D accelerators is the Ad¬ 
vanced Graphics Port (AGP), To evenly 
distribute main-processor tasks and 
graphics-chip tasks, the AG P creates a 
new data path for datatransfers between 
main memory and the graphics card's 
frame buffer. By skipping the PCI bus 
altogether, AGP can theoretically allow 
road and write transfers at speeds up to 
400 MBps, according to Intel. 


Parallelism Speeds Performance 
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o MMX Instruction!! can pack B-, 1G-, 32*, or 64*bit values Into the G4-bit MMX registers. 
Here, eight S-Lit graphics pixels are packet! into a single register. 

© When an MMX instruction executes, all eight pixel values In each MMX register are 
processed simultaneously. (Here, the instruction compares pixels in registers 1 and 
2 for equality.) 

©The results of the comparisons, The parallelism gained by having a single MMX 
instruction process multiple pixel values is faster than if separate Instructions had 
to be issued for each comparison. 


Ho wever, the cost of buffer meni 1 >ry a 1 one 
keeps th esc p rod u as ou r of the iminstream 
market 

The 3“D Hardware Wave 

Although 3-D accelerators divvy up pro¬ 
cessing tasks in similar ways, i-i) chip ar¬ 
chitectures can vary considerably. Some 


chips are programmable, such as Rendi¬ 
tion's RISC-based Veritv and Chromatic’s 
Mpact, which uses a very-long-instruc- 
tion*word (VUW) architecture. Two oth¬ 
er programmable chips, the TM-1 from 
Philips and the Mfast from IBM, were not 
yet shipping at press time. 

The performance of programmable 


Vl> chips depends to a large extent on the 
low-level software that drives them. Both 
Rendition and Chromatic currently sup¬ 
ply such firmware. OEMs that write their 
own low-level software can enhance these 
processors with new features, data for¬ 
mats, or algorithms. 

The Mpact’s Mediaware microcode 
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AW Group Electronic Products 


AWG on CompuServe Aviatimi/Aerospace 
On Line 


Aviation Week Video AW&ST Friday Radio 
Alert/WTOP-Wash., oc 

WAD CD-ROM LIFTOFF! 


and electronic products 
aviation and aerospace 


Aviation Week Group publications unci 

r electronic products com prise the most extensive 
family of leading information services in the 
global aviation and aerospace industry, livery 
publication is the leader in its marker. 

Whatever your professional affiliation with 
aerospace, you'll find magazines, newsletters, 
directories, conferences and electronic media 
re ad y- mad e t < > s e rve yt m r s p ec i 1 1 c i n fo n n at i o n 
needs. Information when you want it, in the 
format of your choice. 

If you are an advertiser, you’ll find the Aviation 

I Week Group has the media to match your 

markets, Civil, Military, Space — Technology, 
Business, ()perations* 

Aviation Week Group: 1 million + readers 
l4f)+ countries 

CONTACT t 5 S TODAY 
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m: 1 -80(1-2 57-9402 
pax: 609-426-7087 
{ot tsidi; i\s. call 609-426-5526) 
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3-D Anatomy 
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A The host Interface provides 
a 32-bit direct connection to the 
host bus (e*g. t PCI) without 
requiring any extra logic (known 
as a glue!ess Interface). The 
architecture can also support 
bus mastering so that main 
memory can provide polygons 
and textures without incurring 
overhead from the host CPU. 

6 The geometry engine 
handles scaling rotation, 
lighting, and clipping. Generally, 
It transforms the 3-D world 
description and prepares It for 
rasterization. A dedicated 
geometry processor off loads 
these tasks from the host CPU. 

C The z-buffer calculates the 
depth coordinate for each pixel. 

f) The texture buffer maps 
stored textile (textured pixels) 
to output pixels. 

11 £ the memory controller 

manages all video RAM 
require merits. The controller 
coordinates different memory 
strategies (e.g*, allocating a 
shared memory pool among the 
z* f texture, and frame buffers}, 
depending on the 3-D 
architecture. 

f Some multimedia chips 
integrate motion video 
acceleration Into a single 
architecture. The video 
accelerator off-loads scaling and 
colorconversion tasks from the 
host CPU. 


mod u les a 1 low sy s tc m s d es ign e rs to e n a b I e 
or disable specific functions—such as 3-D 
graphics, videoconferencing, and telepho¬ 
ny—-to create a single hardware design 
with a number of different personalities, 
Unlike the Mpact, the Verne was designed 
specifically for 3 1 s acceleration, lr includes 
a hardwire “pixel pipeline* 1 for critical 3-D 
operations, such as texture mapping and 
blending, while the RISC core is responsi¬ 
ble for geometry setup and filtering; this 
relieves the CPU of the majority of the 3-D 
work load. 

Hard-wired solutions, such as those 
from Nvidia, 3Dfx Interactive, and 3Dlabs, 
sacrifice this flexibility but often achieve 
higher performance. As APIs and other 
standards evolve, customers must depend 
on these vendors to update their designs 
quickly or, in some cases, to develop new 
software drivers to support the emerging 
standards, 

Nvidia'S WVJ requires additional de¬ 
veloper support because ofits proprietary 
curve primitive. Instead of building curved 
surfaces from small polygons, the NVI 
generates curves directly to dramatically 
improve performance when an applica¬ 
tion requires textured curves, The draw¬ 
back is that developers must port appli¬ 
cations to the Nvidia chip be for e they can 
take advantage of these curve primitives, 

Many of the graphics companies now 
offering low-cost 3-D chips and boards 
have been selling to the 1-D graphics mar¬ 
ket for years. TTley offer their customer 
base a terrific advantage: The new 3-D 
chips are pin-compatible with the previ¬ 
ous generation, so the 3-D chips can slip 
into a proven card design* For example, 
the S3 Virge is pin-compatible with the 
popular S3 Trio64V+. Ou the downside, 
not all of these mainstream graphics ven¬ 
dors have the expertise of the established 
3-D companies. 

3Dfx is one of the few companies in rhe 
low-cost 3-D market with a strong 3-D re¬ 
sume, The firm has made a business of re¬ 
placing the expensive proprietary engines 
used in dedicated arcade machines with 
high-performance Pentiums. Focusing on 
this specialty, 3Dfx has designed a dedi¬ 
cated 3-D chip that delivers impressive 3- 
D acceleration bur lacks integrated func¬ 
tionality, such as standard GUI acceleration 
and motion-video playback. 

A dedicated 3-D solution does not re¬ 
place a PC’s graphics card; instead, it com¬ 
plements it with a “pixel pump” that works 
in parallel with the graphics accelerator 


that’s on a separate PCI board. After the 
3-D chip calculates the pixels, they pass 
across the PCI bus to the graphics card* 

Like the 3Dfx Voodoo Graphics accel¬ 
erator chip set* VidcoLogic’s PowerVR is 
a dedicated 3-D chip that requires an exist¬ 
ing graphics accelerator. To compete with 
integrated solutions, 3Dfx has formed a 
partnership with Alliance semiconductor 
to combine the Voodoo with Alliance's 
Pro Motion graphics controllers. 

Bring on the Boards 

No w that 3 -D chips a re ap p ea rin g on co m - 
mercial hoards, we are seeing some 3-D 
wans along with the glirter. One particu¬ 
larly unpleasant surprise is that 3-D accel¬ 
eration in many low-cost hoards works 
only in one mode—namely, at a resolution 
of 640 by 4Kll pixels with 64,000 colors. 

This is fine for play, since today *s 3-D 
games don't require any more screen real 


estate than that. But this situation will 
eventually change. As more business ap¬ 
plications use 3-D, 640 by 480 is becom¬ 
ing all but useless, and switching back 
and forth between resolutions quickly gets 
tedious. It's better to instead consider 
cards that accept additional memory to 
support 3-D acceleration at 800 by 600, 

Many vendors bundle games with their 
3-D boards. Some of these games use spe¬ 
cial features of that vendor's hardware; 
we've even heard of programs that use a 
high-level A PI, su c h as M \ cros ofr's Di re et X 
family of interfaces, and still use hardware 
references to stop users from switching 
horses. In addition, games developers are 
fond of squeezing every last bit of perfor¬ 
mance out of the hardware. 

Since rhe jury is still out on how much 
of a performance penalty the multiple soft¬ 
ware layers in Microsoft's 3-D APIs will 
inflict, some people might be tempted to 
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An AS/400 Advanced Series Solution 


and a network of 3,000 
resellers who keep 
the numbers rolling in. 



is SourceMate’s versatile software 
that 80,000 customers count on 






Behind Ben Tses 
success in capital izi 
on the small 
business market 





IIe also found that making his software 
available on AS/400 Advanced Series gives 
both him and his customers 
a flexible and affordable way to grow. 


is cofounder ofSaurceMute' Information 
Systems, Hen Tse has a remarkable head for 
numbers (as well as the suit to match). So. 
to keep his numbers headed in die right 
direction. Hen figured he'd give his customers 
a ii ay to grow ivith turn- His solution: 
AS/400 Advanced Series . 

/i>r as Hide as $180 a month* Hen 
financed (Jtn AS/100 Advanced Series. I sing 
M in lOir for Clipper ' he teas able to port his 
AccountHlate accounting softu are , opening 
new avenues for grout la llis 3J)00 resellers 
are aide to offer small businesses, worldwide , 
an incredihly s(-alable t amputing sty stem . 
And Ids customers are able to grow their 
business r without changing their soft ware. 

Best of ad, as an HIM partner. Hen 
receive^ the technical and financial support 
he Heeded (dong the may: 

On balance, if was just the kind of 
affordable solution Ben , his lARs and his 
cus t on i ers 11 rere Io oking fo r. 

How can your company profit from 
AS/400Advanced Series* 360,000 systems, 
worldwide? Call I 800 365^1426, ext, 630. 
or visit us on the Net at urmt\as4Q(hibnvcom 
and well show you a number of ways* 



Solutions for a small planer 
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3-D for Everyone 




3-D Chip Features 






ATI 

3Dfx 3Dlabs Chromatic 

Matrox 

Nvidia Oak 

Rendition 

S3 

Trident 

VideuLogic 


Rage 

Voodoo Pcrmedia Mpaci 

MGA-10G4SG 

NV3 0TI643I1 

Vi rite 

Virge 

T3D9G95 

PowerVR 

IVtemory/buffering 
Memory required (MB) 

1 

2 2 2 

2 

2 } 

2 

2 

2 

2 

Memory type 

SGRAM 

EDO SGRAM RDRAM 

SGRAM 

SGRAM EDO 

EDO 

EDO 

SGRAM 

EDO 

Texture buffer 
required 


✓ 

(/ 

✓ 





Z-buffer required 

✓ 








3-D features 









Antialiasing 

✓ 

✓ 


t/ 

✓ 




Trilinear filtering 

✓ 

✓ i/ 


✓ 

✓ 


✓ 


Sub pixel positioning 

✓ 

✓ ^ ✓ 


i/ ✓ 

✓ 



✓ 

Atmospheric effects 

✓ 

✓ ✓ ^ 


i/ 


✓ 



Integrated features 

2’D acceleration 

✓ 

✓ «/ 

✓ 

✓ ✓ 


✓ 

✓ 


Video acceleration 

4/ 

✓ ✓ 

✓ 

✓ ✓ 

✓ 


»/ 


RAMDAC 

✓ 


✓ 



*/ 



Video out 

Optional 

Optional 




✓ 


All chips support the following features: 







Alpha blending 


Filtering (point-sampled, bilinear) 


PCI interface (glue less) 

Shading (fiat.GauraiJd) 

Dithering 


Graphics primitives (points, lines, triangles) 

Perspective correct ion 

Textures 


Double-buffering 
i/ = yes. 


MIP mopping 


Rastering 






bypass them. In the king rim, only hard¬ 
ware and software that supports the rele¬ 
vant APIs will survive. Until then, shop¬ 
pers should select a board that has all the 
drivers needed for it to perform with the 
software they expect to use. 

If you have a h igh-per fo mi a nee gra ph - 
ics board and just want 3-D acceleration, 
then soniething like VideoLogic’s Pnwer- 
VR, working in parallel with the main graph¬ 
ics board on a separate PCI card, could be 
an ideal solution. 

Nonstandard 3-D 

Currently there are about 50 APIs for 3-D* 
This situation is not conducive to match¬ 
ing the hardware flood with the ground 
swell of cool mass-market applications* 
APIs—the libraries of boilerplate rou¬ 
tines that define standard sets of graphics 
functions—give programmers "hooks” 
into an otherwise-closed environment, 
such as an OS, a database, or hardware driv¬ 
ers. In the 3-D arena, APIs also function as 
an isolating layer to protect applications 
programmers from the idiosyncrasies of 
proprietary hardware, continued 


3-D Glossary 

• Alpha blending; Support for true object 
transparency in hardware. An alpha value 
defines the transparency of each pixel. The 
accelerator takes this transparency value 
into account when drawing objects, perhaps 
by blurring an object when it passes behind 
a transparent object or changing the color of 
a transparent foreground object to match 1 fiat 
of a background object, 

• Antialiasing: An antialiasing algorithm 
will slightly blur diagonal lines and other 
effects to better simulate a smooth fine, 

• Atmospheric effocts (fogging and depth 
cueing): Fogging creates a haze over a scene. 
Depth cueing changes the color and hue of 
an object in accordance with the object's dis¬ 
tance from the viewer. 

• Bilinear versus point-sampled filter¬ 
ing: To interpolate pixels, some low-end 3-D 
algorithms take the nearest adjacent pixel 
{i.e,, the nearest neighbor sampling) and rep¬ 
licate its color. Small on-screen movements 
can cause full pixels to change color, caus¬ 
ing aliasing and unwanted screen artifacts. 
Bilinear filtering averages the 4 nearest tex- 
els (textured pixels) to interpolate a pixel, pro¬ 
ducing a higher-quality image. 


* MIP mapping: When a texture is applied 
to an object, it often has to be resized or 
stretched to fit. This process degrades the 
texture image. MlP mapping creates three 
or more copies (called M IP lewis) of the tex¬ 
ture f each of a different size, so that the best- 
fitting copy can be used, 

§ Perspective-correct texture mappi ng; 
Texture maps that continually change to 
match the perspective of the viewer, 

» Subpixel positioning: If a line does not 
run directly through a pixel, it must be moved 
to the nearest one, which introduces posi¬ 
tional error. Pixels can be broken down into 
smaller subpixels in memory so that the lino 
can be drawn to the nearest eubpkfll, 

* 2-D and GUI acceleration: If your 3-D 
accelerator also acts as your primary graph¬ 
ics card, make sure that it supports 2*D and 
GUI acceleration* Otherwise, the perfor¬ 
mance of your standard Windows applica¬ 
tions will degrade noticeably, 

* Vi deo a ce e lerati on: if your applications 
include motion video f look for an accelerator 
that supports hardware video acceleration. 
Video acceleration performs color-space con¬ 
version and scaling in hardware, removing 
that chore from the host CPU and improv¬ 
ing the quality of video dips. 
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Something new has entered the Notes 
application development environment. 
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Introducing Lotus Components- 
Now you can develop customized 
Notes applications faster than 
ever before* 

Lotus Components are going to 
revolutionize the way you build 
your Notes applications* Using 
pre-built, customizable "applets" 
you can now burn through your 
development schedule* 


These task-focused, ActiveX 
controls include a spreadsheet, 
chart, comment, file viewer, 
draw/diagram and project 
scheduler- And each can be 
reused to build hundreds of 
customizable business objects 
for Notes applications never 
before possible- 

For a free copy of The Lotus 


Components Discovery CD, including 
a trial of Lotus Components, 
sample applications, LotusScript 
Code examples, and more - * * visit 
our Lotus Components Website at 
http=//components -lotus-com- 
Or for more 
information call 
1-6D0-TRADE-UP, 
ext- C111? Workiimlonvtlin' 


Lotus. 
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The three leading API contenders for 
mainstream 3-D are OpenGL, QuickDraw 
3D (QD3D), and Direct3D* The laner has 
the advantage of Microsoft's marketing 
might, while the cross-platform capabili¬ 
ties of the other two make them important 
for developers nor tied ro Windows* 

OpenGL originated as the Graphics Li¬ 
brary for the Silicon Graphics, Inc. (SGI), 
Iris graphics systems* It's the oldest of the 
three APIs and now has the broadest base 
among Mac, PC, and Unix developers. It 
focuses on drawing 2 -D and 3-D objects 
quickly and is generally more low-level 
than die other two APIs* 

For instance, it does not include com¬ 
plex predefined objects, automatic shad¬ 
ows, ray-tracing, or radihsity functions. 
It's currently the undisputed standard for 
scientific and engineering applications, 
and it is associated more with high-end 
CAD, simulation, and visualization than 
with photo-realistic games* In a move to 
broaden the API's appeal from the profes¬ 
sional market to general-purpose desk¬ 
tops, SGI recently teamed up with Sun Mi¬ 
crosystems to develop CosmoGL, which 
is a variant of OpenGL that speeds texture 
mapping for 3-D Web applications and 
games in Windows V5 and NT. 

OpenG L offe rs an impressi ve, if basic, 
array of approximately 120 functions for 
polygon shading, rotation, sealing, atmos¬ 
pheric effects, depth cueing, and other 
functions. Bur OpenGL lacks the object- 
oriented design of QD3D and DirecrJD. 
You use the API as a state machine y which 
means that parameters “stick" until you 
change them* This saves work for devel¬ 
opers, bur nasty bugs can arise if the pro¬ 
grammer forgets to save states and restore 
them when exiting from a routine* 

OpenGL uses a cl ient/servef model, so 
it enables you to process compute-inten¬ 
sive tasks in a distributed environment* Be¬ 
cause it docs not include windowing func¬ 
tions, ir works independently of the 111. It 
attaches to OSes and GUIs through exten¬ 
sion Libraries, 

OpenGL i s complemented by Open l n- 
ventor, a higher-level, object-oriented li¬ 
brary* You can use Open Inventor as a lay¬ 
er above OpenGL to add features such as 
geometry, motion and lighting, and ma¬ 
terial editors. Like OpenGL, Open Inven¬ 
tor has been licensed to other companies* 
For instance, the Virtual Reality Model¬ 
ing Language (VRML) format for virtual 
worlds on the Internet is based on Open 
In ven tor* continued 
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Why Memory Matters 


M emory and memory speed play 
pivotal roles in how realistic 3 D 
looks on our screens* It's important for 
the CPU to write pistol data to the 
imago buffer quickly, but it’s much 
more critical for the graphics-board 
circuitry to get data out io the screen. 

The old VGA standard of 640- by 
400-pixel resolution required a total of 
307,200 pixels; at 16 colors! those 
pixels fit into 153,600 bytes of memo* 
ry* A reasonably fast graphics driver 
would fill that memory in about a tenth 
of a second using a memory band¬ 
width of 1 *5 MBps. Because VGA 
uses a vertical-refresh rate of 60 Hz, 

150 KB of image memory had to be 
output to the screen 60 times per sec¬ 
ond, resulting in a memory bandwidth 
of just of over 9 MBps on the video 
side. 

The situation heats up considerably 
for the modern resolutions of SVGA 
and better* To accommodate a moder¬ 
ate 1024 by 768 pixels at 65,536 col¬ 
ors (16 bits per pixel), the image buffer 
has to hold about 1.6 MB of data. 
Thus, the GPU needs a bandwidth of 
16 MBps to write data to the graphics 
board. This is no big deal on the PCI 
bus, which can handle up to 60 
MBps. But to get the image out to the 
screen at an ergonomically correct 75 
times per second, the board must 
read from its image memory at 1 20 
MBps, For 1 280 by 1024 resolution, 
you need a sustained throughput rate 
of 196 MBps. 

How memory delivers this perfor¬ 
mance depends on the bus width 
used in the graphics card’s design. 
Basically, more memory bandwidth 
can be achieved either with faster 
memory chips or by using several 
chips in parallel. ISA-bus graphics 
boards and their chips were generally 
designed for a data-bus width of 16 
bits; to support high screen resolu¬ 
tions, you need fast video RAM 
(VRAM). 

VRAM chips are duaF ported: To the 
graphics chip, they look like standard 
DRAMs, but a second port is used for 
output. Thus, data can be read and 
written simultaneously; screen 
updates do not result in lost cycles. A 
recent development, Window RAM 
(WRAM), is basically faster VRAM 
enhanced with special graphics fea¬ 
tures, such as accelerated, aligned 
fills and moves. 


Given that memory comes in a fixed 
bus width, watch out for boards that 
support a bus width of 64 or 128 bits 
but are sold in economy versions 
where only half the memory is fitted* 
For example, a 128-bit board might be 
designed for 4 MB of RAM, needing 
eight memory chips, each with a bus 
width of 16 bits* If only 2 MB is 
installed, which degrades the bus 
width to 64 bits, you effectively end up 
with a lower*performance, 64-bit 
board. Of course, you can install the 
missing memory later* 

Modern boards, which transfer data 
at 64 or oven 128 bits rn parallel, can 
actually use slower, less expensive 
memory* For example, board design¬ 
ers can combine standard extended 
data out (EDO) RAM with a 64-bit 
bus to achieve a throughput of 240 
MBps. Burst EDO RAM delivers 
about 400 MBps. 

Memory manufacturers have come 
up with a variety of special designs for 
even-faster throughput, needed for 
larger color palettes* Some designers 
put several chips in a single housing 
and combine them with logic circuitry 
that allows overlapping access* Each 
unit works at the speed of standard 
DRAM, but parallelism increases 
throughput. All the variations of 
DRAM described below are single- 
ported. 

Synchronous DRAM (SDRAM) and 
synchronous graphics RAM 
(SGRAM) are available from several 
sources and have already found a 
flock of followers in the graphics-con¬ 
troller industry. While DRAM needs 
several special strobe signals, syn¬ 
chronous RAM can handle the memo¬ 
ry clock directly. At a bus width of 64 
bits, SDRAM can support bandwidths 
up to 640 MBps. SGRAM adds fea¬ 
tures that accelerate graphics perfor¬ 
mance, such as block writo (which is 
useful for video). 

Multibank DRAM (MDRAM) com* 
bines eight 32-KB banks into blocks 
of 256 KB* It supports 500-MBps 
throughput. Tseng Labs' ET6000 
graphics chip sports a special f 28-bit 
MDRAM interface, yielding up to 
1000 MBps. 

Rambus DRAM (RDRAM), a gener 
al-purpose memory design, has a bus 
width of only 8 bits and therefore 
needs a very high memory dock of 
250 MHz, Transfers reach 500 MBps* 
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DELL DIMENSION 

Reliable PCs Far High 
Performance Computing 


DELL DIMENSION ” XPS ProZOOn 

200MH* PENTIUM 1 PRO PROCESSOR 


* 32MB EDO Memory 

■ 250KB Infernal L2 Cache 

* NEW 12GB Hard Drive (9.5msJ 

* 15TX Trinitron Monitor(13.rvT.p4 

* A/ELV 2MB EDO ViRGE 31) Video Cart! 

* 6X EIUE CD ROM Drive 

* MS* Office Professional willi 
Bookshelf for Windows' 95 


* Microsoft Wimlows NT 73(1 Days 
Free Support/MS Mouse 

* 3 Year Lintel Warranty 1 

* Now, Microsoft Whitlows NT 
40 Upgrade Coupon included at 
no extra charge. 

* Upgrade to a 4.2GB hard drive, 
add S119. 


Business Lease : $92/Mo. 

Order Code #50f)341 




WE'VE DECIDED 
TO REUSE OUR 
OLD PRICE TAGS 
SOMEHOW WE 
DON'T THINK 
YOU'LL MIND. 
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If our $2499 price tag looks familiar, that's 
because it is. We've just reduced the price 
of our Dell Dimension XPS Pro2Q0n. Not only 
is this a great deal, it's also a purchase the 
experts seem 
to encourage. 
PC Computing 
just awarded 


coveted "Best” award as the fastest 
and best price/performance Pentium Pro 
chip-based PC and then remarked," .its 
the fastest Intel-based system we’ve 
ever seen-hands down." 

If you're considering a Pentium Pro 
chip-based PC, then we've got them at 
Pentium chip-based PC prices. To order 
yours, give us a call today. 
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TO ORDER 


800 - 241-5857 

http://www.dell.com 
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3-D 


for Everyone 


QD3D, which premiered in early 1995 
as a graphics extension to the Mac 05* 
now includes Windows support* Because 
QP3D is fully object-oriented* new object 
instances can inherent complex features 
(including lighting, geometry, and tex¬ 
tures) to simplify the construction of 3-D 
images* 

QD3D stores scene and object infor¬ 
mation with its own portable data format, 
which is called 3D Metafile (3DMF); it 
offers a choice between a compact binary 
and a human-readable version and sup¬ 
ports t he cutting and pasting of 3-D objects 
via the Clipboard* You can store QD3D 
objects in image databases and use simple 
d rag- and - d ro p te cl m i q ues to mo ve ob jeers 
from the database into a 3-D scene* 

QP3D includes standard 3-D primi¬ 
tives, bur, unlike OpenGl, it knows about 
complex geometry, such as non uni form 
rational B-splines (NURBS)* Its extensible 
architecture enables you to add new soft¬ 
ware-rendering engines and access hard¬ 
ware accelerators. Another nice detail is 
the interactive rendercr, which lets you see 
and manipulate objects directly during de¬ 
sign. Many applications let you work with 
the interactive renderer directly, 

For developers who'd rather work with 
a low-level* but still hardware-indepen¬ 
dent, 3-D API* Apple offers the Rendering 
Acceleration Virtual Engine. EtAVEcan act 
as a plug-in module within QD3D to pro¬ 
vide a hardware abstraction layer (HAL). 
RAVE includes basic graphics primitives; 
however, it doesn't offer high-level func¬ 
tions, such as the importing of objects: Like 
QD3 D* ItAVE supports Macs and Windows- 
based machines* 

Microsoft's Direct3D, the latest mem¬ 


ber of the DirectX family of interfaces, is 
part of a three-layered structure (Directs D 
itself is actually the middle layer), The low¬ 
est layer is the HAL, which contains the 
hardware-specific device drivers* Above 
that is the low-level API layer, which grants 
access to hardware features while main¬ 
taining hardware independence* The lay¬ 
er above it contains Microsoft's own high- 
level API, previously known as RealityLab 
(which was snagged in Microsoft's acqui¬ 
sition of RenderMorphics)* This highest 
layer can also accept other APIs as plug-ins* 
including OpenCIL Above these three lay¬ 
ers is the applications layer; below them 
lies the hardware, 

Applications built on the DirectX fam* 
i 1 y ca n qu e ry t h c sy ste m to d etc rmi ne w h a t 
functions are implemented in hardware* 
For functions that are nor supported, the 
application might substitute a simpler al¬ 
gorithm. However, Direct3D can also em¬ 
ulate any function in software, thanks to 
the Hardware Emulation Layer (HEL). 

Like QD3D, Directs P offers a dean, 
object-oriented, extensible architecture* 
What functions are actually available de¬ 
pends to some extent on the high-level 
layer. With the default RealityLabs API on 
top* DirectSD is nor as versatile as QD3P 
because it lacks basic 3-D objects, such as 
cylinders, spheres* and cones. Still, it offers 
functions that go beyond OpenGL's, in¬ 
cluding animation features, which arc par¬ 
ticularly useful for games developers. Di¬ 
rects D’s main drawback it that it's limited 
to Win 95* 

The 3-D Future 

Eventually we may take 3-D for granted, 
much like gigabyte-capacity luird drives 


WHERE TO FIND 


ATI Technologies* Inc* 

Tharnlifll, Ontario, Canada 
(90S) 802-2600 
fax; (90S) BB2-2G2Q 
htt p ;//w w w.a t i icch.ca 

Chromatic Research, Inc. 
Sunnyvale CA 
(415) 254*0729 
h tip ://w w w.rii r o m aticxum 

Malriix Graphics, Inc, 
Qorval, OiK'hcL'i Canada 
(900)391-1400 
(514)960-6320 
fax:(514)969-6363 
http:// w w w. m j 1 1 rox, com 

Nvidia 

Sunnyvale, CA 
(400)720-0100 
fax:(40B) 720-011T 


Oak Technologies 
Sunnyvale, CA 
(415)962-9550 

Rendition, Inc* 
MuunlataVimCA 
(415)335-5900 
h tip:// w w wr. re n d it intccom 

S3, Inc* 

Santa Clara. CA 
(4011) 900-5400 
fax; (400)000-5444 
http://wwiv.S3.cuni 

3Dfx Interactive 
Mountain View, CA 
(415)034-2400 
fax: (415] 934-2424 
infDGii3Dfx.com 


30l;ihs, Inc. 

San Juh'.CA 
(400)436-3455 
fax; (400) 436-3458 
h ttp:// w w w.3 01 ahveoni 

Triduiit Microsystems 
Mountain View, CA 
(415)691-9211 

VidcoLotfic, Jnc* 

San Orunu, CA 
(000)570-5644 
fax:(415)875-4167 
h ttp ://w w w„v id colog ic.com 


API 

Strengths and Weaknesses 

OpenGL 

+ Supports Mac, PC, and Unix 
developers, 

+ Quickly draws 2-D and 
3-D objects. 

+ Offers an impressive array of 
rendering functions. 

■ Not object-oriented 

QuickDraw 3D 

+ Supports the Mac OS and 
Windows, 

+ Fully object-oriented 

+ Lets you drag and drop objects 
into a 3-D scene. 

+ An interactive Tenderer manipu¬ 
lates objects during design* 

Directs D 

+ A member of the DirectX family 
of interfaces, 

+ Offers a clean, object-oriented, 
extensible architecture. 

* Not as versatile as QuickDraw 
3D, because it lacks seme basic 
3-D objects. 

m For Windows only. 


and 16 MB of memory* However* because 
3-D adds complexity to applications, it will 
take a fair amount of time for software de* 
vdopers to master the technology. There¬ 
fore, we probably won't sec 3-D hit criti¬ 
cal mass until 1997 or later* Until then, only 
games publishers, who stand to profit First 
and most by 3-D* will be willing to devote 
significant resources to the development 
of 3*D. 

just like the GUI-enhanced software 
that seemed so cumbersome to users for 
many years, 3-D will suffer many devel¬ 
opment blunders along the way before 
killer 3-D apps emerge and 3-D UJ elements 
become as natural and efficient to use as 
today's dialog boxes and scroll bars* And 
as 3-D becomes pervasive, business users 
will need, rather than just want, 3-D en¬ 
hancements. 0 


Udo Fiohr h a BYTE contributing editor based 
nt Hannover, Germany. You can reach him at 

flohr@dfn.da 
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CO INTERNET 

Direct internet Access and 24-hour 
Online Q & A from CompuServe. 

With instant Internet access and 
unrivaled support to help you 
navigate it, CompuServe has the 
answers to your Internet questions. 
Features like "What's Hot" to show 
you where to go and what to see. 
Or join one of our Internet Forums' 
and discuss the hottest sites. Then 
e-mail your friends about ihe things 
you've discovered. For free software 
and 10 tree hours,* just give us a call. 
Well point you in the right direction 
then cut you loose to explore it. 


CompuServe 

1.800.487.4838 

wwwxompuservexom 
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MPEGator 


4 Full MPEG 1 IPB-frame video 
compression during capture 
4 Synchronous audio MPEG 1 
compression (optional) 

♦ Plays back MPEG streams 

♦ S-Video and Composite inputs 
4 Uses PCI bus 

4 Native Windows® 95 software 


There’s no justification in buying a competing product because there’s no competition! 

Using Samsung’s revolutionary VIDEOFLOW™ chipset, Darim's MPEGator provides 
uncompromised highest quality, full featured, real-time MPEG 1 encoding and playback at an 
unbelievable price. No more words necessary - just call with your orders today. 


Call Toll Free 

1-888-GET-MPEG 
(438- 6734) 

Phone: (213)637-1700/4 
Fax: (213) 637-1705 

http://darvision.kaist.ac.kr 
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NT in Real Time 

Clever modifications of Windows NT make it a 
cow {jelling OS choice for some embedded applications. 
By Rick Grehan 


ity the embedded-systems developer when it comes 
time ro choose a real-time OS (RTOS). The approxi¬ 
mately 40 RTOSes now on the marker present an 
embarrassment of riches; each one offers slightly 
different cap abilities and development tools* So, fora develop¬ 
er on a deadline, he or she may spend a lot of valuable time search¬ 
ing for the right tools—time that would he better spent devel¬ 
oping the actual program. 

Life would be easier if 
e rnbe d d ed -syste ms d e vd o p- 
ers needed only to choose 
among a handful of general- 
purpose OSes, such as Win¬ 
dows NT, that have been 
customized into embedded, 
real-time versions. Phar Lap 
So ftwa r e aiid Ve nturcom are 
doing just this kind of cus- 
to m i za t i o n: Bo th are o ffe r - 
ing real-time variations of 
NT* The approaches these 
two organizations take with 
their products are quite dif¬ 
ferent, but both of them 
count on catching some of 
N T's wake. 

NT’s Coattails 

The potential rewards of 
using I 1 bar Lap's TNT Em¬ 
bedded Tool Suite, Realtime 
Edition, version 8.0 (ETS), 
and Venturoam's Real-Time 
Extension (RTX) are mani- 
fol d. Fi rsr, i f y ou’re a 1 read y 
fa miliar w i th p rogra m m i ng 
ro NT's API, you don’t have 
to go to the trouble of learn¬ 
ing a new API to use them. All 
the programming knowledge that you’ve gained while work¬ 
ing with NT in the desktop realm becomes applicable lor real¬ 
time applications* 

Second, programmers can choose from a wide range of de¬ 
velopment systems* Custom real-time OSes often require the 
purchase of equally custom and expensive development tools* 
By contrast, developers using ETS or RTX have the option of 
using standbys, such as Microsoft’s Visual C++ and Borland 
t>+. Along with these tried-and-true development tools come 
some substantial piles of documentation and various other ed¬ 


ucational materials that are often missing in some custom OSes* 
Third—and most important—both the host-development 
and target systems can run the same OS* This means that a great 
deal of the software development work can be completed be¬ 
fore the target hardware is even available to the software engi¬ 
neers, (Vetmircom’s RTX runs on any Intel hardware that sup¬ 
ports NT. Bhar Lap's ETS supports standard AT architectures, 
starting with the 386SX*) 

The Challenge 

E m b e d d e d - s y s te n] s d e vel - 
opers have a short list of 
“must have" features for any 
RTOS, whether it’s a custom 
design or one built from a 
general-purpose OS, For 
example, a multithreaded 
RTOS with a moderately 
sophisticated memory man¬ 
agement system must be able 
to safeguard against the 
m e m o ry - in a n age r th rea d 5 s 
waking up and preempting 
a time-critical interrupt ser¬ 
vice routine. (The memory- 
manager thread operates at 
a high priority to m a i n tai n 
system consistency.) 

Such safeguards are crit¬ 
ical to providing determin¬ 
ism. An RTOS is said to be 
deterministic if a designer is 
able to figure out precisely 
how the system will behave 
given any set of inputs and 
the current state of the sys¬ 
tem at the time the inputs 
arrive* Most of the time, this 
boils down to a known and 
guaranteed task-scheduling protocol* 

Because embedded applications usually offer limited mem¬ 
ory resources, another important characteristic of an RTOS is 
the ability to tolerate small living quarters. Some embedded sys¬ 
tems must endure size and power restrictions; both translate 
directly to limits on the amount of silicon a developer can throw 
at the application* If die real-time system won’t lit, no amount 
of shoe horning will fix the problem* Finally* an RIOS must pro¬ 
vide adequate development tools. 

Both ETS and RTX need to solve these problems and work 
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The ETS kernel lets you arid or delete services and hardware device 
drivers to match the needs of each application. 


compatibly with NT, even though NT 
doesn’t natively provide the determinis¬ 
tic task-scheduling necessary for RTOSes, 
In addition, NT typically rims with appli¬ 
cations that offer 32 to 64 MB of mem¬ 
ory—which is hardly a small footprint. 
While development tools for NT arc com¬ 
mon, developers using the Phar Lap and 
Venturcom products need to use those 
tools in a specialized way. 

Inside ETS 

Phar Lap's RTS owes a great deal of its 
1 .1 e r i t age to th e comp an y *s v e n e ml del NT 
DOS Extender. TNT brings a subset of the 
Win32 Ail into a DOS extender to prtwide 
dcve lop ers w i th acce s s to NT- sty 1 e m u I r i - 
threadingand all rheNT-synchronization 
objects (e.g.j events, critical sections, 
mutexes, and semaphores). Most impor¬ 
tant, however, is the fact that TNT is a 
32-bit fiar-memory-model environment. 
It’s about as close to NT without t lie Win¬ 
dows as you can get. To produce L I S, Phar 
Lap took the basic TNT technology and 
added a eon text-switching and memory- 
managing heart ro produce a stand-alone 
kernel* 

Note that ETS is a single-process, mul¬ 
tithreaded environment* It’s important 
to remember that ETS is not true NT; it’s 
based on a subset of the Win32 API. The 
conrext-switching component provides 
determinism via the following easy-ro- 
remember principle: The highest-prior- 
ity runnable thread will run, This means 
that a thread will run until it becomes 
blocked (c.g,, while waiting for comple¬ 
tion of an I/O operation) or its time slice 
expires and a thread of equal or higher 
priority is ready to run* 

by contrast, task scheduling in Win¬ 
dows NT is not deterministic* Because ETS 
is basically a real-time kernel rather than 
a fu ll-blown OS with its own development 
tools and supporting applications, it's 
aimed primarily at the embedded devel¬ 
oper working in C and C++* Fortunate¬ 
ly, ETS allows a development tool to be 
selected from among several of the stan¬ 
dard NT C/C++ compilers* ETS applica¬ 
tions can be co n siru cted usingMi crc»st > ft’s 
Visual C++, Borland C++, or Meta Ware 
High C/C++, 

Well-Timed Interrupts 

To understand VenturconVs RTX, you 
must first understand how NTs hardware 
abstraction layer (HAL) handles system 
timing* The HAL intercepts rimer inter¬ 


rupts produced by a system’s hardware 
clock. NT's designers programmed these 
i nterrupts to occur once per mil I isecond; 
the HAL essentially passes the interrupts 
“up” to the NT kernel. This once-per-mil¬ 
lisecond interrupt, which forms the small¬ 
est resolution of the NT system, is used 
to manage device drivers that request tim¬ 
er services. 

Every 10 ms, the NT kernel nudges the 
NT scheduler, which performs whatever 
process and thread scheduling needs to 
be done. Hence, 10 ms represents NT's 
fundamental process/thread time slice, 
RTX’s real-time extensions depend on a 
cleverly modified l lALthat programs the 
hardware so that interrupts occur once 
every 100 nt icrosccomk . 

This modified HAL delivers interrupt 
notification in two directions* First, the 
new HAL continues to inform the NT ker¬ 
nel of interrupts once every 10 ms* In 
this respect, the NT kernel is unaware that 
the HAL is acting in a different manner. 
The second notification sequence, how¬ 
ever, sends an interrupt every 100 ps to 
Venturcom’s RTX. RTX is a sort of real¬ 
time kernel that appears to the remainder 
of NT as a device driver, so it’s simulta¬ 
neously a part of and separate from NT. 
Tasks running in RTX run at priorities 
higher than those of NT interrupt han¬ 
dlers. Consequently, RTX tasks cannot be 
preempted by NT tasks. 


Thus, NT's normal functions run un¬ 
impaired so that real-time software can 
execute on an NT system side-by-side with 
standard, off-the-shelf software* Also, 
because tasks in the reakime extension 
execute at a higher priority than NT pro* 
eessesand threads,NT tasks won’t destroy 
i lie determinism of the real-time exten¬ 
sion. Finally, developers can use RTX for 
SMP (symmetric multiprocessing). On a 
d ila I - p ri>cesso r sy ste m, one p rocesso r c a 11 
run the real-time extension, and the oth¬ 
er one can run NT with no degradation in 
performance* 

Build Your Own Kernel 

Both ETS and RTX address the resource 
1 i mirations of embedded systems via asso¬ 
ciated products that let you custom-con¬ 
struct a kernel. Phar Lap’s Visual System 
Builder, winch comes bundled with ETS, 
lets you identify what pieces you want in 
your kernel {e.g,, keyboard driver or timer 
d r i ve r). O perating Vi sua IS yst e rn Bui ld e r 
is straightforward: You simply click cm 
check boxes that correspond to the de¬ 
sired components, and the Builder auto¬ 
matically assembles the proper modules. 
When you compile and link your appli¬ 
cation's executable image, ETS pulls in the 
selected modules. 

RTX’s optional Component Integra¬ 
tor is more elaborate b ecause it helps you 
assemble a customized version of a full- 
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it’s 11:00 a.m. and 
business owner 
Jim Robinson 
hasn't left home 
yet. But he’s 
virtually on top of 
the world. Already 
he has... 

• Checked his 
stock prices 

• Transferred 
funds to his 
4D1k 

• Answered SO 
e-mail messages 
from customers 

• Revised quotas 
for the 
Singapore 
sales team 

• Ordered airline 
tickets for the 
Tokyo show 

• Reviewed 
market research 
on the 

Middle East 

• Sent contracts 
to Brussels 

• Made lunch 
reservations at 
Morton’s 

...now he’s 
catching up on 
major league 
scores before he 
leaves for lunch. 


NEWSOM" 



What will you do today? 


NewCom and the Internet Make it Easy. 

With complete multimedia communications kits, even the smallest 
business enjoys big business advantages, NewCom Multimedia Kits have 
even'thing you and your PC need for world-wide* connections; High speed, 
high quality NewCom modems; Rapid-read CD-ROM drives; speakers, 
sound cards, and microphone. And the most complete collection of 
interconnect software anywhere, including browsers, e-mail Internet 
Phone by Internet Relay Chat 1 " and lots more. Let NewCom tailor just the 
right kit for your business and see how far you get by 1 1:00 A.M. 



Your.lift*2.the.info,superhwy. 

NewCnm, tiu\* a subsidiary of Aura Systems, Inc, 1 31 166 Via Cotinas, Wesllaker Village, CA 91362 
Trl (H lit) 697-3200 • l\i\ (81E) 597-3210 hU[i^/www.nrw»:n«iEiii r t ijm 
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NEXT- BUSINESS- DAY AT-YOUR-DESK 
SERVICE GUARANTEE* 

If your Dell system experiences a covered hardware failure 

while it is under a next-business-day, on-site service contract 

purchased from Dell, and if Dell has dispatched a service 

call before 5:00 PM local customer time, Monday through 

Friday, a technician, if needed, will arrive at your 

location to address your problem by the end of the next 

business day. In the rare event that the technician does 

not arrive as promised, let Dell know. Your situation 

will receive top priority for resolution, plus you will 

receive an additional month of service for free. 

GUARANTEED. I 








DELL DIMENSION™ XPS ProZOOn 

2OOMH1 PENTIUM 1 PRO PROCESSOR 

* 64MB EDO Parity Memory 

* 256KB Internal 12 Cache 

* A/EW3.2GB Hard Drive [S.5ms] 

* I5TX Trinitron Monitor (13.7* vi s.) 

* MEW2MB EDO ViRGE 3D Video Card 

* 8X EIDE CD-ROM Drive 

* MS 1 Office Professional yvith 
Bookshelf for Windows' 95 

* Microsoft® Windows NT®/30 Days Free 
Support/MS Mouse 

* 3 Year Limited Warranty' 


DELL DIMENSION XPS PZOOs 

200MHz PENTIUM PROCESSOR 

* 32MB SDRAM Memory 

* 512KB Pipeline Burst Cache 

* MEW 3.2GB Hard Drive [95ms] 

* 15TXTrinEtron Monitor (137'v.i.s.) 

* MEWZMB EDO VERGE 30 Video Card 

* 8X EIDE CD-ROM Drive 

* AWE32 Wave Tahfe Upgrade Card 

* Altec Lansing ACS-31 Speakers 

* MS Office Professional with 
Bookshelf for Windows 95 

* FREE Norton/Visio Express Software Suite 1 


You may think ali service programs are the 
same. But take a look at Dell s and one big 
word jumps out: Guaranteed. 

Only Deir guarantees 
that if there's a problem 
with your PC ( a Dell-certified 
technician will be at your desk the next 
business day, servicing your PC. And in the 



* Now, Microsoft Windows MT 
40 Upgrade Coupon Included at 
no ex tra charge: 

* Upgrade to 3 years of On site service, ' 

addm 

* Upgrade to a 17LS monitor {157' vlsl 

addSm. 

$2899 

Business Leased $107/Mo. 

Order Cods #500310' 


* Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support/MS Mouse 

* 3 Year Limited Warranty 

* I.6GB/32GB Travan Tape Backup with 
Accelerator, add $225, 

PICTURED SYSTEM 

$2599 

Business Lease: $96/Mo. 

Order Code #500336 


rarest of events that we're not there the next 
day, you get an extra month of service at no 
charge. Just two of the many reasons why 
PC Magazine readers recently gave Dell an 
"A" for service and reliability. 

The Dell service program reassuringly 
covers your Dell Dimension system for three 
full years. This includes one complete year 


DELL DIMENSION XPS P1G6s 

I66MH2 PENTIUM PROCESSOR 

* 32MB SDRAM Memory 

* 512KB Pipeline Burst Cache 

* 16 GB Hard Drive !llms| 

* ISIS Monitor (13.7* v i s,) 

* NEW 2MB EDO VERGE 3D Video Card 

* OX EIDE CD-ROM Drive 

* Integrated Sound Blaster 15 Sound 

* Altec Lansing ACS-31 Speakers 

* MS Office Professional with Bookshelf 
for Windows 95 

* FREE Norton/Visio Express Software Suite 

* Microsoft Windows 35/MS Plus! CD/ 

30 Days Free Support/MS Mouse 

* 3 Year Limited Warranty 

* Upgrade to a 326B hard dove, add$149 


$2279 


WfWDELL DIMENSION PI33v 

133MHz PENTIUM PROCESSOR 

* 16MB SDRAM Memory 

* NEW 2 m Hard Drive 1 105msl 

* 15LS Monitor 113.7'vis.) 

* 64-bit FO 2MB DRAM Video 

* 8X EIDE CD-ROM Drive 

* 28 8 Data/fax Modem 

* Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support /Dell Mouse 

* 3 Year Limited Warranty 

* Upgrade to 3 years of On-site seme, 

addm 

* Upgrade to 32MB SDRAM, add $225 

* 3Com* Ether Link"- interface Combo 
PCiCard r add$m. 

* 256KB Pipeline Burst Cache „ add $40 


$1799 


of Guaranteed Next-Business-Day, On-Site 
service' 1 and two additional years of Next- 
Business-Day Parts Delivery. 

Call today to order a Dell Dimension. It 
comes protected by the Dell service program. 
And something else unique: a guarantee, 

WAIL 


TO ORDER 


800 - 241-5856 

http://www.dell.com 

Mon-Fri 7am-9pm CT * Sat lOam-Gpm CT 
Sun 12p rn Bp in In Canada * ca 11000-233 ■ 1589 


Business Lease: SB 4/Mo. 
Order Code #500334 


Business Lease: SB7/Mo. 
Order Cede #500332 
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NT in Real Time 


blown NT system. The modules that the 
Component Integrator must cope with 
are more complex than keyboard driv¬ 
ers and serial drivers, and these modules 
are also interdependent. The ultimate 
goal, however, is the same for both ETS 
and RTX* Each one allows you to con¬ 
struct a tuned OS core that has only the 
pieces your application needs. 

How do the two products compare 
in scalability? That depends on your per¬ 
spective, Developers w ho measure ETS by 
its ability to bear the burden of increasing 
numbers of tasks find that the product 
fa res well, Fo r exa m p 1 e, Ark D cgti a rt r v, 
principal software engineer for Nova bio¬ 
medical, a Boston-based biomedical in¬ 
strumentation manufacturer, says that his 
company’s blood-analyzing system runs 
about 40 simultaneous tasks using ITS, 
He adds that he has never seen a prob¬ 
lem with system stability 

Developers might measure scalabil¬ 
ity with Ventuream’s RTX by the num¬ 
ber of NT services that are available m 
conjunction with RTX, Given that, the 
Component Integrator provides all die 
scalability necessary at the upper end of 
the spectrum; there’s no reason why a full¬ 
blown NT kernel can’t be run in conjunc¬ 
tion with RTX. 

For a deeply embedded application, 
however, there’s a lower end to the spec¬ 
trum* A minimum embedded NT system 
with RTX requires about 8 MB of memory 
(5 to 6 MB for NT, and the rest for the em¬ 
bedded application)* ETS fares much bet¬ 
ter in tight spaces; depending on how 
the kernel is carved up, it can take as lit¬ 
tle as 27 KB of memory. 

The Dark Side 

Before you thi nk that these products offer 
perfect solutions, consider some of their 
drawbacks* For starters, Venturcom’s 
RTX is in an early incarnation and cur¬ 
rently supports only soft real-time* In 
other words, RTX’s high-performance, 
deterministic characteristics have not yet 
been implemented—and this is not ex¬ 
pected until later this year or early 1997. 
(A “hard” real-time system guarantees an 


WHERE 

TO FIND 

PharLap 

Vcnturcnm, lav* 

Software, Inc* 

Cambridge, MA 

Cai?ih ridge, MA 

(800)334-0649 

(6n)fipi-isio 

(617)661-1230 

fax: [617) 876-2872 

fax: (617)577-1607 

lnffltfppharlnp.com 

-http://www.vd,cum 


A Custom HAL 



O lnlumi|itii ifunarahitl Ity luritw.iru .mi 
I) and I oil directly by the hardware flfeitrarffofl 
Uyor I HAM, 


0 Ordinarily, ilia JtAL the interrupts 
irata Hiv NT kenwl. These Ifiterrupb drive 
NFs time wrricet and tchetlulef . 

6 Wtlii thniluFi:urn's iiwiliNml HAt, without 
HP* kiiowtodKU, |li|hor-freij,UiiUcy iuturrupU 
at# patted into the RTX, Ttiju all&w* (tie HT)( 
to itMula lit real-ttoiti taiki with 1(H)- 
mkrovoconii resuLuUou. 


RTX relies nn a customized HAI that lets 
NT operate in real-time applications* 

immediate response to a given stimulus 
regardless of the system state* In contrast, 
a “soft” real-time system can tolerate an 
occasional fraction-of-a-second delay* For 
example, microwave ovens are soft real¬ 
time systems; you wouldn’t notice if the 
oven responded in second, rather than 
l Aa second, after you pressed the Start but¬ 
ton.) In defense of the product, the com¬ 
pany d aims so ft re al-ri i ue s at isfl es 9 5 p e r - 
cent of the real-time marketplace. 

Then there’s the aforementioned RTX 
footprint of about 8 MB. On one hand, 
this excessive memory requirement exists 
because RTX runs full-blown NT, nor 
some subset of the Win32 API* On the oth¬ 
er hand, this is likely to eliminate RTX 
from consideration for many deeply em¬ 
bedded applications* 

Phar l ap’s ETS tackles the real-time 
embedded market at a lower level than 
RTS does. This means you’ll need to pro¬ 
gram in C or C4-+ if you choose to work 
with it, 'Phis isn’t completely a fault of 
ETS; it’s intrinsic ro hard real-time devel¬ 
opment* However, this means that the 
ETS environment is more primitive than 
w hat RTX offers. With ETS, you Can’t cur¬ 
rently run an off-the-shelf data base pack¬ 
age alongside your real-time data-acqui- 
sirion system. 

Note that this priniitiveness does not 


imply higher performance on the part of 
ETS. (It’s often the case that the lower an 
application’s level, the higher its raw per¬ 
formance*) On the contrary, one com¬ 
plaint about ETS is its poor latency (i.e., 
the time it takes the system to respond to 
an interrupt)* Additionally, the minimum 
time slice for threads running under ET S 
is 10 ms (the same as for a “regular” NT 
thread)* Compare that to RTX, which can 
schedule real-time threads in 1OQ-ps time 
slices* 

The Choices 

These two products take fundamental¬ 
ly different approaches to handling NT. 
Therefore, you shouldn’t have much 
trouble distinguishing when it’s best to 
use one rather than the other, 

Venturcom’s RTX and Component 
Integrator target the high end of the em¬ 
bedded marketplace* These tools benefit 
applications that incorporate a mixture 
of real-time and desktop software. 

Imagine, for example, a system that 
controls a complex manufacturing pro¬ 
cess and perhaps runs a factory’s auto¬ 
mat ed assembly line. The shop-floor 
manager—who’s already familiar with 
the NT interface on the desktop in the 
office—can go to the shop floor and use 
the same graphical interface to reprogram 
the assembly line* If this reprogramming 
task requires that a set of device-control 
parameters be called up from a database, 
this could be done with an Access data¬ 
base t hat communicates directly with the 
real-time extension tasks that control the 
devices on the assembly line. 

Meanwhile, Fhar Lap’s ETS works effi¬ 
ciently with deeply embedded applica¬ 
tions where resources (available memory, 
for example) are scarce* Small, applica¬ 
tion-specific devices that don’t require 
graphical interfaces or a great deal of mass 
storage are perfect candidates for ETS ap¬ 
plications* 

In addition, both of these products 
face some stiff competition from Unix- 
based RTOSes, such as QNX and Lynx. 
Still, NT is one big rolling snowball. And 
although NT is just now entering the em¬ 
bedded world, developers may feel safer 
working behind the snowba 11 rather r li a n 
in front of it* □ 


Rick Grehatt is a BYTE senior technical editor 
who frequently writes articles about embed- 
dedsystems programming Voh can reach him 

at rick g@bix.com. 
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frulnsEional 
stiiilm (|UiiHlv video 
for your PC, 

j ivV 

JJB!32}UzjB 

mlroUIOEO DC3Q PCI 
Lius mastering provides 
1 hit tastesi dale rales 
(tip lii fi WIH,soc). 

I lie [ugliest resolution 
( 4 : 2:2 YUV TrueColor) 
with ihn host image quality 
( 3 ,h i cumpre&slurt). 


CD quality audio 
with period lip 
syaenroniiatlen, 

hbXziil-Db 

miro VIDEO OC30 
integrates audio with 
video oo a single 
hoard so you don't 
mils a beat. 


Real time 
video overlay, 


Optimal hard 
dish usage. 


High-speed 
video editing, 


l)y iiiilfa b 0X3 yuu 3 b }Jb yxiiJ 3 3 


miroUlflfQ DC3Q 
displays fiill-maium 
video directly on the 
PC mrmlim at all 
limes. True WYSIWYU 
video during capture, 
mill and prlnHa-Inpo. 


miraVUtiQ dm has 
tulty Htfjmllhle video 
resolution and 
compression settings 
to provide the hosl 
video quality in ifoo 
space ovmliihlft. 


miroVIDEO DC30 has 
special tied hardware 
and world-class drivers 
to accelerate video 
editing software - 
up to in limes tnsltjf with 
Adobe Premiere software 
during “make movie ' and 
'preview edit" mode. 


Prafo&ttiomii digital video 
mid audio editing system 

► PCI ho* mastering technology, for the 
fastest data rates up to 6 Mllytu/sec. 

► Onboard CD audio 

► ituuriy ter Windows OS 

► Input mid output for S-VHS, Hitt, VHS, VldeoU 
v All standards: NTSC, PAL, Stream at CCIR SOI 

pixel format and square pixols 
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How to Tame 
Big Networks 

Whether you're designing, simulating, 
or maintaining extra-large networks, 
smart software tools can help. 


uantity has a quality all its own. While running a 10- 
node network might he challenging, and handling 
a 100-node network might be absorbing, designing 
and maintaining a tOOQ-plus-node network are har¬ 
rowing tasks. The larger the network, the more likely it is to con¬ 
tain a va riety o f ha rdwa re p I at fo nns, OS es, co n n ecrion sc h e m es, 
and protocols that span countries and continents. In short, bring¬ 
ing order to tins potential chaos is more than a single, mortal ad¬ 
ministrator can handle. 

The mega-network administrator's primary concern, of course, 
is how to foist off this crushing burden. The good news here is 
that tools exist just for this purpose. 

For example, designing a large network or adding onto your 
existing behemoth can be taxing, since you have co consider so 
many parameters, including throughput, location, compatibil¬ 
ity, size, and budget. New graphical tools let you assemble big 
networks from databases of components as if you’re piecing to¬ 
gether Tinkertoys—and smart Tinkertoy sat that, since some of 
these tools can tell you if you’re making blunders such as using 
an underpowered server for an engineering workgroup. 

If instead of designing a network from scratch you must in¬ 
tegrate two existing networks, modeling tools can give you the 
big communications picture. Some products make you get your 
hands dirty and fill in all the details about the components your¬ 
self, while others, using “automatic discovery/' quiz the myriad 
components and construct a model for you. 

With so many interconnected components to watch over, main¬ 
tenance might be your biggest headache. Most network-admin- 
istradon centers look like NASA Mission Control, with all their 
flickering monitors, each tuned to specific hardware compo¬ 
nents. Enterprise management systems can reduce the number 
of monitors you have to stare at each day, and they also consol¬ 
idate information that logically belongs together, Event-corre¬ 
lation capabilities can even figure our automatically that, yes, it 
was that iffy router on the thirteenth floor that just triggered 
the 42 irate calls the help desk just fielded. 

The harried system administrator is no longer alone in the 
battle to keep a company’s information electrons flowing effi¬ 
ciently, And that can bring some quality to the business of han¬ 
dling all that quantity. -Edmund X. OeJesus 
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Designing or changing large networks 
with graphical tools can produce 
viable plans that meet your 
goals of performance, 
compatibility, 
and budget. 


SNMP devices 
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SNMP agents monitor 
device status and report 
to network management 
systems. 
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SNMP devices 


Element management 
systems gather status of 
specific types of network 
devices and display ft for 
network administrator. 
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Enterprise management 
systems run many element 
management systems to 
provide the "big picture" of 
the entire network for the 
network administrator. 


Maintenance...107 

Network management is simpler with 
devices that report their own status and 
with systems that consolidate and sim¬ 
plify the presentation of network status. 
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"We're not using this 



server farm: too 



expensive, too many 



additional complications.” 


m 


Faking a full hard disk can 
expose unexpected 
consequences. 



Rubbing out a router shows 
how remainder of network 
reacts. 


■ — 




Simulation...101 


Simulat ion brings your big picture to 
life, allowing what-if scenarios that 
you pray will never happen. 
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* Floating licenses- 
allowing licenses 
ro be shared over 
a network, while 
fairly compen¬ 
sating the 
vendor with a 
higher price 
per license* 

* Fully functional evaluation software 
while the vendor knows the software 
will stop after a specific date* 

* Built-in license compliance - 
customers don't need to buy expensive 
license metering utilities to verify they 
comply with vendor license terms* 

* Installing software where it is most 
appropriate from a hardware 

or administration perspective, 
while protecting your software. 

Windows, UNIX and Java 

If your company develops products on 
multiple platforms, you should know 
Ft EXhn runs on Windows, UNIX and Java. 

For More Information 

Call us at 408-370-2800, email us at 
info@globetrotter.com or visit our 
website at hrtp://www,g!obetrotter*com. 
We’ll be happy to arrange a demo and 
show you how to make sure all your users 
are licensed. 


Key Fea tures: 

WithFLEXlm 
you can: 

* Limit software 
use to licensed 
users 

* I demise software 
in new ways 

to gain new markets and customers 

* Leverage the Internet and CD-ROMs 
to increase sales while reducing selling 
and manufacturing expenses 

* Reduce the cost of prodttet evaluation 
programs 

* Significantly reduce the use of 
expensive dongles 

Ask about our white paper on 
Electronic Commerce 
For Software 

GLOBEtrotter 

Electronic Commerce 
For Soft ware ' 

http^/ftww^obctrocra^com 
Email; info® globcrrotiercom 
lelcpjiohc; 408-370*2800 
Tax; 408-370-2884 
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FLEXIm 0 

The Elegant Solution 

You don’t have ro use the brute force of a 
baseball bat-or dongles for that matter - 
to make sure only licensed, paying users 
have access to your software* There’s a 
much more elegant and cost-effective 
solution: FLE Xhn from GLOBEfro//er. 


The Be Facto Standard 

FLEX/m is bundled in over S15 billion of 
installed UNIX ’ and Windows ’ software 
products, making it the defacto standard in 
license management. And in 1995 alone, 
FLE Xhn was used to ship over S3 billion 
in software licenses over the Internet 
That makes it the de facto standard in 
electronic commerce for software, too* 


Eyen Works With Dongles 

If you still want to use dongles, FLE Xhn 
significantly reduces the number you need 
at a customer site by allowing low-cost 
dongles to be used as “network dongles,” 
and by sharing dongles across different 
products. 


Your Customers Will Like It 

In an independent survey, users preferred 
FLEX/m eighteen-to-one over other 
license managers. And all of us know 
customers really don’t care for dongles* 
With FLE Xhn, your customers 
benefit from: 






Forget pencil and paper: Today's intelligent tools do 
the design work for yon. By Nathan J. Muller 

Design and Conquer 


“Intelligent" Icons Add a Dose of Reality to Designs 


Printer A 



16 MB, serial, 
parallel, and 
Ethernet parts 



Fractional T*1 

f \ 




672 Kbps 





W 


/ 

90-MHz CPU 
8 MB RAM 


1-GB bard drive 
O 


Workstation 6 



Server C 


Two 4-GB hard drives 
, O 


With some network design tools, hardware icons contain 
con fig lira tin n information about the components they represent. 


xperi cnce rells us that a prop¬ 
erly designed network can 
help an organization improve 
customer service, pursue new 
business opportunities, and respond 
faster to market forces. But large net¬ 
works, often supporting tens of thou¬ 
sands of users worldwide, present special 
design challenges. Typically, such behe¬ 
moths consist of a dizzy mg array of trans¬ 
mission fad lilies, LAN technologies, pro¬ 
tocols, and standards—all cobbled 
together to meet the differing needs of 
workgroups, departments, branch 
offices, divisions, subsidiaries, and, 
increasingly, strategic partners, suppliers, 
and customers. 

As if this complexity were nor enough, 
big networks arc usually in a state of flux. 
Corporate requirements, technologies, 
and standards change over time. Carri¬ 
ers introduce new services. Vendors offer 
new and better products. With continu¬ 
al moves, adds, and changes, a company’s 
traffic patterns begin to shift. Before 
you know it, applications are gasping for 
bandwidth, response time slows to a 
crawl, and frustrated users start looking 
steely-eyed at the network administrator. 

11 idden a>st s assodared with poor net- 
work designs include overspending on 
equipment and WAN links to ensure suf¬ 
ficient capacity, trouble reports, poor 
response to network problems, unpre¬ 
dictable delays in meeting work sched¬ 
ules, and high labor costs for frequent 
rush jobs. 

Fortunately, automated tools are avail¬ 
able to help you head off these sorts of 
problems at the pass. With built-in intel¬ 
ligence, these tools take an active part in 
the design process (sec “Design’s Four 
Stages” on page 94), With the type of soft¬ 
ware we’ll discuss in this article, you can 
build a computerized model of a net¬ 
work; validate its design and gauge its 
performance; quantify equipment re¬ 
quirements; and explore reliability and 
security issues before you purchase a sin¬ 
gle network component. Some of these 


tools may even identify faulty equipment 
configurations, design flaws, and stan¬ 
dards violations. 

Network Designer Tools 

Because of the size of the network designs 
they handle, these tools typically run on 
WindowsNT, Unix,and SunOS. There 
are two notable exceptions; Supporting 
Windows95 (as well as Windows 3.1} are 
NetWork Design and Analysis’s AutoNet, 
a program for designing T-earrier net¬ 
works, and American Hy tech’s Net Guru, 
for des ign Lng LANs an d n e tworks of 
unlimited size. 

At the low end, prices for design tools 
begin at $495 (for NetGuru). At the high 
end, prices range from 55000 for Image- 


Net’s CANE (Computer Aided Network 
Engineering) to $15,000 or more tor 
MlL3’s Op Net and Make Systems’ Net- 
Maker XA, depending on the type and 
number of optional plug-in modules. For 
companies that do not have the rime or 
expertise to learn and use these tools 
themselves, some vendors, such as Make 
Systems, offer outsourcing services based 
on their software; cost of such services 
starts at 51750 a day. 

When working with these tools, you 
begin the build~a-tier work process by 
opening a blank drawing window, into 
which you can drag various vendor-spe¬ 
cific devices—workstations, servers, 
hubs, routers—from a product library 
and drop them into place (see the screen 
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Design's Four Stages 

Motivations t Issues 


1 


Processes 


Results 




* New network 

•Architecture 

* Moves, changes, 
expansion 


* Client/server 

• Stand a rtfs 

• Technology upgrades 

• Devices, 

• Operational 

connections, 

Improvements 

protocols 

* Enterprise 



* Modeling * Valid design 

* Error de le cl i on * Do c a n i e irtntio 11 

* Validation * Dill of materials 

* Simulation 


r r 


Large-network design tools eon improve and simplify 
every stage of the design process, 


on page 96). You can further define the 
devices by component type, software, 
and protocols, as appropriate. Lines 
link the devices to form a network, and 
each link gets assigned physical and log- 
ical attributes. Rapid prototyping pro- 
vides the ability to copy objects —devices, 
LAN segments, network nodes, and sub¬ 
nets—from one drawing to the next, edit¬ 
ing as necessary, until you have built the 
entire network. Along the way, you can 
run various simulations to test virtually 
any aspect of the design. 

With the right tools, modules, and 
device libraries, you can design every con¬ 
ceivable type of network, including lega¬ 
cy networks such as Systems Network 
Architecture (SNA) and DECnet; voice 
networks including ISDN; and T1, X.25, 
asynchronous transfer mode (ATM) ,and 
TGP/iP nets. Some tools, such as MIL Ts 
Op Net, let you incorporate satellite, 
microwave, and other kinds of wireless 
technologies. 

Starting from Scratch 

Designing a large, complex network 
requires a multifaceted tool, preferably 
one that is graph ical, object-oriented, and 
interactive, k should support the entire 
network life cycle, from the definition of 
user requirements and conceptual design 
to the derailed vendor-specific con figu¬ 
ration of network devices, their proto¬ 
cols, and the various links between them. 
At each phase, the tool should be able to 
test design alternatives for cost, perfor¬ 
mance, and validity. When the design 
checks out, the tool should spew out net¬ 
work diagrams and a bill of materials. All 
this happens before you contact a single 
equipment vendor or carrier sales rep or 
write an RFP. 

For administrators embroiled in the 
complexities of network design, this kind 
of tool represents a dream come true. 
IrnageNet’s prerelease version of CANE, 
an integrated set of Windows NT appli¬ 
cations, comes close to meeting this ideal. 
Designers can take a top-down or a but¬ 
ton i-up approach to network construc¬ 
tion. In the top-down approach, the 
designer starts by sketching out the over¬ 
all network, then adds increasing levels 
of detail until every aspect of the network 
is eventually fleshed out. The bottom-up 
approach might start with a LAN in a spe* 
cific department to which you link sub¬ 
sequent drawings to create the overall 
network structure. 


As the drawing window populates, you 
can further define devices by component 
type—s uch as cl lassi s, inter face card s> a i id 
d a ught e rboa rd s. You ca n cv en spe d fy t he 
operating system, such as “NetWare L12 
client for n Compaq Presario 660 PCL ” You 
can add attributes (like protocol func¬ 
tionality) to each device taken from a 
library. Once you’ve configured the 
devices, each device gets a profile that 
specifies its traffic characteristics ft >r sim¬ 
ulating the network’s load and capacity. 

Having defi n e d ea cl i d e v ice’s co J i fi gu- 
rarion, lines between them form the net¬ 
work. CANE then validates the links, test¬ 
ing for common protocols and network 
functions. This prevents obvious mis¬ 
takes, such as NetWare clients connect¬ 
ing to other clients instead of servers, 
for example. This on-line analysis feature 
a Iso alerts the designer to undefined links, 
unconnected devices, insufficient avail¬ 
able ports in a device, and incorrect 
addresses in IP networks. An off-line 
analysts tool reports violations of net¬ 
work integrity and proper network 
design practices. The designer can ana¬ 
lyze the network's structure, its IP com¬ 
pleteness, or both at once. 

CANE simulates the completed net¬ 
work, using a database that describes how 
actual network devices behave under var¬ 
ious real-world conditions. The simula¬ 
tor generates network events over time, 
based on the device and traffic pattern 


recorded in the simulation profile. The 
designer can test the network’s capacity 
under various “what if" scenarios and 
fine-tune the network for optimal cost 
and performance. Simulation in the pre¬ 
release version of t ANE operates on one 
IAN segment at a time, by the time you 
read this, the commercial version of 
CANE will support fully imegrated enter¬ 
prisewide LAN and WAN simulation. 

Better Designs, 
the "Primitive” Way 

The Make Systems design package focus¬ 
es on building WANs. Among the com¬ 
pany's set of six core tools in NetMaker 
XA is the Designer module. Designer 
allows you to build cost-effective topol¬ 
ogy and clocking designs—from the 
ground up or incrementally—using a 
library of building-block “primitives.” 

With the time-division multiplexing 
(TDM) primitives library, for example, 
you can build an entire T1 network with¬ 
in your specified parameters and con¬ 
straints. You can strive for the lowest 
transmission cost that supports all traf¬ 
fic, for instance, or for line redundancy 
between all the TDM nodes. Each primi¬ 
tive addresses a different aspect of the 
design. You can run tail circuit design, hub 
selection, or redundancy primitives as 
needed. You can combine them to address 
the overall design objectives. You can 
pause the design process after each design 
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STATISTICA has received the highest rating in 
EVERY comparative review of statistics software 
in which it was featured, since its first release. 
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Each item drawn ill NetGuru is an intelligent icon that references 
information for network design validation, and simulation. 


primitive executes to study the results arid 
adjust network parameters if necessary. 

Designer uses Planner {another Net- 
Maker tool) to run device-specific simu¬ 
lations to ensure that the network design 
is feasible and will route all traffic suc¬ 
cessfully Since the simulation is vendor- 
specific (via plug-ins) there is less chance 
that the network will he overbuilt just to 
guarantee the handling of all traffic. A tar¬ 
iff database can price transmission links 
and determine the most economical 
network design. 

The Modeling Approach 

Sometimes it’s best to approach unfa- 
mi I ia r te r r i tory by scop mg o u r t he ter:rai 11 
before committing rime and resou rces to 
development; this strategy is especially 
helpful wi th large networks. Perhaps you 
want only ro assess the feasibility of 
implementing a certain type of network 
by playing with a modePs various design 
issues and evaluating the consequences 
for your organization. MIL 3's Op Net 
provides standards-based protocol mod¬ 
els against which simulations can run 
within its multilevel development envi¬ 
ronment. Its model libraries let you do 
this with a variety of network technolo¬ 
gies including frame relay and ATM. 

Frame relay, with efficient statistical 
multiplexing of data anti low overhead, 
has gained broad acceptance in large net¬ 
works. As frame relay supplements—and 
replaces—legacy technologies such as 
X.25 and TDM, important issues arise. 
These issues include the benefits ol frame 
relay versus rhe benefits of existing net¬ 
work technology* its use with other 
emerging technologies such as ATM, and 
its interoperability with higher-level pro¬ 
tocols such as TCP/IP. 

Op Net's frame relay models let you 
build entire networks—complete with 
configurable objects such as routers, 
switches, and access devices—so you can 
study their behavior in great detail. The 
switch model, for instance, supports the 
creation of routing tables, switching rate, 
and buffer capacity for each outgoing 
link. Among the parameters that can be 
applied ro the permanent virtual circuits 
(PVCs) are the committed information 
rate (CIR), committed burst size (Ik), and 
excess bu rst size(Be).Inco rp o ra tings uch 
details into the design allows you to study 
a variety of network alternatives and 
assess the impact of new features such as 
switched virtual circuits (SVCs). 


Design and Conquer 


Despite their embedded intelligence, 
CANE, Net Maker, Op Net, and other 
stand-alone design products lack the 
comprehensive automatic discovery 
capabilities found in heavy-duty man¬ 
agement platforms. Hewlett-Packard's 
Open View, IHM’s NetView/6000, and 
S mi's Solstice Sun Net Manager auto¬ 
matically detect various network ele¬ 
ments and represent them with icons on 
a topology map. Stand-alone products 
are better suited for creating new large- 
scale networks than for changing exist¬ 
ing ones, at least for now. 

Still, the shape of things to come is 
apparent in Make System's Net Maker XA 
2.5, which can automatically discover 
frame relay PVCs. Expect autodiscovery 
to be the next development focus of inde¬ 
pendent tool makers in the coming year. 
Meanwhile, high-end stalld-alone prod- 
ucts still offer more advanced design 
capabilities. They incorporate a broader 
range of network technologies and equ ip- 
ment makes and models than the design 
tools that come with network manage¬ 
ment systems. 

Bargain Power Tool 

Developing a large-scale network does 
not always require high-priced design 
tools. To plan a large network that has 
thousands of PCs, workstations, and 
servers attached to hubs—interconnect¬ 


ed via bridges or routers over IP net¬ 
works—you could, for example, use 
American Hytech's NetGuru, a $495 
package that runs under Windows 3.x. 

NetGuru allows network profession¬ 
als to design, validate, and document 
LANs of any size, including ARCnets (see 
the screen above). It validates a network 
design based on standards—or de facto 
standards—with an internal rule-check¬ 
ing knowledge base that you can invoke 
at any time. The validation ensures that 
all network components are accounted 
for—including network interface cards, 
converters, terminators, transceivers, 
multistation access units (MAUs), bridges, 
repeaters, routers, hubs, and different 
cable types—before you start building a 
network or making additions to one. If a 
device is tnisconfigured or a IQBase-T 
wi re e xcecds the 1EEE standa rd Iength, 
for example, NecCmru alerts you. For the 
truly adventurous, the program has an 
expert mode that allows experienced 
designers to override standards and push 
the envelope. 

NetGuru can be used to design only 
LANs and large-scale IP networks—not 
WANs that include TDM, frame relay, 
ATM, or wireless technologies. Never¬ 
theless, the program has many features 
of higher-priced packages, including 
object orientation and device libraries, 
drag-and-drop component assembly, 
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Network Design and Analysis's AtitoNet/Performancc-3 offers 
simple graphical design tools and analysis functions. 


simulation capabilities, network doeu- 
mentation, and bill of materials sup¬ 
port* An advanced Boolean search engine 
helps you locate any database element. 

Web-Accessible Tools 

The Web, besides extending help desk 
support, configuring and monitoring net¬ 
work devices, accessing network per¬ 
formance data, and enabling and dis¬ 
abling device operations, can also assist 
With network design* 

NetSuite development tools help net¬ 
work professionals design and draw a 
mammoth network and publish their 
designs on the corporate intranet or the 
public Internet. Any authorized user can 
view them with a Web browser* NetSuite 
Design View converts network designs 
and device details developed in NetSuite 
Professional Design into by per linked 
Hypertext Markup Language (HTML) 
documents with device configurations, 
port usage, and even device photographs. 
Users can easily navigate from device to 
device to trace connectivity and review 
device configurations. Besides support¬ 
ing fault identification, the hyperlinked 
documents can be useful when you have 
to plan design changes* 

Achieving specific design objectives 
req u i res p rap e r l y co 11 figu red equ i p men t 
at each node. Calico Technology provides 
a product configurator that interconnect 
vendors can use to Help their systems 
engineers, value-added resellers, and 
large customers accurately configure 
complex, bui h-ro-order products such as 
routers and hubs. 

Cabletron and Cisco are two of" the 
companies that use the Calico Configu¬ 
rator* For example, authorized users 
can access Cisco’s Configurator Agent 
page on the Web, search for configurable 
products, choose a particular model, and 
configure if. A Cusco 7000 backbone 


router, for example, can be configured 
for so f t ware opti ons, p o wer sup p 1 y, po w- 
er cables, memory, route and switch 
processors, and interface modules. Error 
messages flash on screen to indicate if 
you've picked a particular equipment 
configuration that’s invalid, and sugges¬ 
tions help you pick the best configura¬ 
tion, The controls on the page allow you 
to then send the order to Cisco. 

Not Quite Rome in a Day 

In simpler days, network gurus kept 
information systems and networks oper¬ 
ating smoothly with all configuration 
details tucked away in their gray matter* 
Today, systems are distributed and net¬ 
works are going global. With intelligent 
hubs, switched LANs, sprawling router 
networks, broadband facilities, and 


advanced services like frame relay and 
ATM in the mix, large-scale networks are 
beyond mere human comprehension. 

A new generation of intelligent design 
tools with built-in error detection, sim¬ 
ulation and analysis, and plug-in function 
modules, has finally arrived. Managers 
and planner needn’t be intimately famil¬ 
iar with every aspect of their networks. 
You can retrieve essential information 
instantly—often with poinr-and-click 
ease—then analyze, query, manipulate, 
and reanalyze that information if neces¬ 
sary. You can display the results in easy- 
tQ-undemand graphics or export it for 
further study. Since products differ m the 
type and scope of data they provide, tools 
from different vendors may be necessary'. 
Ultimately, the quality and completeness 
of the data determine the optimal net¬ 
work design. 

With these powerful and intelligent 
new network design tools, you still may 
not be able to build Rome in a day. But 
you at least have a chance to build a sol¬ 
id inundation. □ 


NathanJ, Muller, kmd in I hmtsville, Alaba¬ 
ma, twites extensively about computers, coni- 
n u mieations, and nlanagenm it, Antoitg Ins (at - 
est books is Network Planning, Procurement 
N Management, published by McGraw-l iilL 
You cat i reach hit n by sending e-it rati to nmuller 
@ddx,com. 


WHERE TO FIND 


American Hytech 

Pittsburgh, PA 
(4121*126-3333 
fa*: [412) B26-3335 
http:/iw ww.fyf.net/ 
-melguru 


Calico Technology 

San Jose, CA 
[m\ 97S-74t$ 
fax; (408) 975-7410 
hltp://wwwxaficmcdi 
.coin 


IniageNet 

Wellesley. MA 
(617) 239-8107 
fax: (617)239-8198 
http://yAVvvjmagcm-t* 
unexom 


MIL 3 

Washington, DC 
(202) 364-4700 
fax: (202) 364-8554 
http;//w^w,millcpm 


Network Design 
and Analysis 
MaiWiifn, Ontario, 
Canada 

(905)477 -$634 
fax:(905)477-9572 
hup i//www.Jidaco ? pm m 


Make Systems 
Mountain View, CA 
( 415 ) 841-||00 
fax: (415)941-5856 
h 1t [i //www.ma kesys.com 


NetSuite 
Waylaod, MA 
(508)647-3100 
fax; (5011) 647-3112 
hUp://www,netsuile.c{)rn 
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NOW you have a problem. 


Bad power can 
corrupt all the files 
on a UNIX system. 

And that's noil all. Power 
problems can also cause net¬ 
work and hard drive crushes, 
rcad/wrile errors, corruption 
or loss of dam, faulty data 
transmissions, system lockups, 
premature failure of compo¬ 
nents and much more. 

Best Power products are your 
answer They clean up dirty 
power before it reaches your 

OlQrfW, Be <il I’l'wer. ,l unit tif flcurral SigrtiL 


equipment, which can reduce 
your computer and network 
downtime up to 80% * And 
if you have a blackout, they 
provide backup power to shut¬ 
down your system correctly. 

And now, every Best Power 
Single-Phase UPS comes 
with free software, pro¬ 
viding power monitoring 
and unattended shutdown 
for your entire computing 
environment 


So call Best Power for your 
power protection answers. 

1 - 800 - 469-4842 

Ask for operator 295 

e-mail: info @ bCvStpower.com 
Internets u p://www.bestpo wur.com 
24-tiuur FAX information line at 
1-800-487-6813, 

* S fWC'?CV pwr quality maty coflJmilcd by 
t(ea I'liwcr’i NjiIu-il.ij iV-*rt libontol)' UiowcJ 
itut (he nuirhff df Call* hv Lom^Her 
dropped iltrr jriix»lUiu.io of * UPS 



Circle 125 on Inquiry Card (RESELLERS: 1 26). 



Foiifew® UntotfittupliMa P£J#er Systems 
(Includes Fue Software) 


The /Vuut»r in Power Protection 
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director 


1 MtHServtr 

2 Accow n * in ^ * 

3 ^ 

4 Modern 5** ef 

5 Shop Flo° r 

6 Print Server 

7 FlrtJrtf* 

8 En &incttW 


PC is a registered trademark of International liusiness Machines Corp, Macintosh is a registered trademark of Apple Computer !nc Sun is a 

trademark of Sun Microsystems. Cybex, Commander, AutoRoot and 4xP are trademarks ol Cybex Computer Products Corporation. 


Dealer Program Available 


Made in USf 


Switch to any Server 
by Name from an 
On-Screen Display! 


Best of all, the Director works with any 
platform, operating system or software you use. 
All you need is a Commander product with 
keyboard control capability. And, because it's an 
add-on product to your existing Commander, 
there's no software to install. 


With the Director, making the 
switch to Cybex is easier 
come see us at than ever! 

Networks Expo in Dallas,TX Oct. 29-31 Booth #1591 
COMDEXiFall “96 in Las Vegas NV, Nov. 18-22 at Booth #L4254 


Cybex Computer Products Corporation 
4912 Research Drive • Huntsville, AL 35805 USA 
1-800-932-9239 * FAX (205) 430-4030 
http;//www, cybex. com 


Now, switching computers with your 
AutoBoot keyboard/video/mouse 
switch is even easier, just call up the 
Director menu, choose a computer and 
you're done! No buttons to push or 
codes to remember. Since you name 
your computers whatever you like, 
picking one from the menu is a snap. 
Keep your current computer name on 
screen at all times, or for just a few 
seconds after switching. 
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Commercial tools help system administrators manage traffic 
jams and avoid downtime. By Charles D. Knutson 

Building the Model Network 


Find Solutions Through “What If Simulations 

Problem: Too many requests per minute to the server. 
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Scenario 1: Add a larger 
and faster fife server 

Analysts: Short-term 
solution; problem will 
resurface in eight months 
at current network growth 
rates. 


Scenario 2: Use higher-speed 
connections. 

Analysis: Retrofitting costs are 
prohibitive. 




Scenario 3: Divide the 
network into smaller 
segments. 

Analysis: Solves current 
problem, provides for 
scalability. 


One of tlie most valuable things about simulation tools is they let 
you try out different "what if' solutions to network problems. 


o\v do you efficiently design, 
build, grow, and manage huge 
networks without being able 
to automatically model and 
simulate them? Answer: not very easily. 

Modeling is based on the existing large 
network. A good model can show you 
nooks and crannies, and their technical 
features, where you never even knew you 
bad nooks and crannies. Modeli ng cap¬ 
tures the network in a static or a dynam¬ 
ic snapshot for further analysis. What 
kind of analysis? Let's say you’re consid¬ 
ering new topologies. You might want 
one clear diagram of your until-now ad 
hoc accretion of network segments. You 
will probably also want to test aspects of 
network capabilities: Testing exercises 
network components to find their limits. 

Simulation uses the network as a base, 
then goes off into the wbar-if world that's 
essential for planning. Naturally, design¬ 
ing large networks (see “ Design and Con¬ 
quer” on page 93) involves simulation, 
and maintaining networks (see ’'See the 
llig Picture” on page 107) involves test¬ 
ing. System administrators are in the 
tricky position of trying to satisfy every¬ 
one on their big network. Here are some 
automation tools that can help adminis¬ 
trators deliver satisfaction. 

Good Models Make 
Good Networks 

To manage a complex network and avoid 
system degradation and downtime, it’s 
critical to have a view—a model—of 
what the network looks like. When big 
nets go down or slow down, companies 
lose big money. That's where a good 
model comes in, Like a road map when 
you're hopelessly lost and late, a derailed 
network model can simplify and speed 
solving network hang-ups. Without a 
detailed network model? You could be 
hosed before you know what hit you. As 
Bob Ross, president of LAN Utilities 
(Pleasant Grove, UT), developers of 
IAN test tools, says, "The self-perception 
l of administrators is time they deal wit h 


problems within 20 minutes, hut that’s 
only after they find out about them." 

Luckily, there are tools that can help 
create deta i led a n d u sc fu I mod els o f eve n 
the most arcane and far-flung nets. Pin- 
Point Software continues to improve 
ClickNet, its network-diagramming 
product that allows administrators to cus¬ 
tomize graphic views of a network, it 
interfaces with network management 
packages (including Seagate’s I AN Direc- 
tory for Windows and McAfee's Saber 


LAN Workstation), can download infor¬ 
mation {about cable configurations; ty pes 
of workstations, servers, hubs, and 
routers; and mission-critical software 
packages), and can automatically gener¬ 
ate a graphic model of the network. 

While Visio's Visio Technical 4.0 and 
Visio Shapes for Network Equipment 
may provide more powerful drawing 
capabilities—drag-and-drop diagram¬ 
ming, dean interface, and ease in align¬ 
ing and moving objects without breaking 
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Building the Model Network 
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Novell's ManageWisc 2.1 dynamically discovers and graphically 
displays all network devices for modeling and managing. 


Ifli All Hr!iW.!ir l ilr \t i. r. 

n=inp.i^'|v;[*-twT pi 1 :!' 


m 


| Server Narne 

Alarm 


A 

iSVUAAC 

rife 



SVEALPHA 

nto 

fjp yes-okl agat 


SJF-NOMKTO 

nfa 

jjpyes-okiflgtri 


SVF MAC 

n/a 

FjfoyaS'Oldogert 


SJFWYJN41Q 

jgcifiical 

fives 



Setvffti IP 


, M, 


33 


WihAUmr 29 


MiiriacjcWitii Aijtrhl Im Wimltiws Nl Hcivei ■ (All Window i NT Smverif 


isiiMnKaniiHBa 


itT}] fda E^ Fan* fjflrfwnwnc# Gonfloua Window Hulp 





Alarm 



JJCK0M_TtST_2 


RjVft? 

*** 

CRUSFR 




NXP.tyT&$ 




MNCW4T1 

DHffitnor 

j^TYej 

1 

[ Sefvwr S f Managaafta 5 

■ 1 




ManageWisc also summarizes network configurations and sounds 
the alarm when system behavior goes awry. 


connections—they enn’t directly import 
inforing|jon from network management 
packages* One of rhe more impressive 
and intelligent network-diagramming 
tools is Quyen Systems* netViz. Besides 
powerful drawing capabilities, net Viz 
automatically discovers and displays 
information about nodes on a Novell net¬ 
work, identifying servers, workstations, 
and volumes* Automatic discovery does 
not rely on some earlier (and possibly out- 
of-date) database of network informa¬ 
tion* The larger the network, the more 
critical automatic discovery is for devel¬ 
oping an accurate and useful model of 
that network for testing or simulation. 

These diagramming tools ultimately 
deliver a static model of a system, which 
can help an administrator design and 
implement a network, understand the 
complexity of an existing one, and sug¬ 
gest areas that might become problemat¬ 
ic. But nothing beats real-time informa¬ 
tion displayed graphically* Novell's 
ManageWisc 2.1 allows administrators 
to model (and also manage) a network 
from a central location (the console 
runs under Windows 95 or Windows 3.! )* 
ManageWisc can discover and map all 
network devices and inventory the cur¬ 
rent hardware and software of worksta¬ 
tions and servers, creating a dynamic 
model of the network, And not just for 
Novell's NetWare. Manage Wise can also 
integrate with enterprise consoles such 
as IBM's System View for AIX, HP’s Open- 
View, and Sun's Net Manager* The result 
is the ability to see at a glance when print¬ 
ers, servers, hubs, and routers die* Just 
as important, ManageWisc tracks and 
displays network performance and warns 
when system behavior might suggest 
impending problems* ManageWisc sup¬ 
ports many snap-in applications, such as 
DenMac's Alert Pager, which immedi¬ 
ately informs net supervisors of prob¬ 
lems. That means an administrator on the 
golf course can receive a pager message 
with the news that a key server has died— 
unpleasant as golf rounds go but essen¬ 
tial for limiting network downtime* 

Good Simulation Means 
Better Testing 

A network simulation builds on a model, 
then brings it to life. Like a model train 
layout, a network simulation gets all the 
make-believe Traffic moving, all the imi¬ 
tation lights blinking, and all the artificial 
crack-ups resulting. Th is is especially cru¬ 


cial with large networks, since no mere 
mortal can keep the whole conglomera¬ 
tion straight in his or her mind. With a 
good simulation, you can spot bottle¬ 
necks, buildups, and backups. Simulation 
is also a valuable basis for testing, since 
you can try things out on the simulator 
before flying the real fighter jet* 
Unleashing new applications or new 
changes on an unsuspecting large-scale 
network can be disastrous. Developers 
especially face this problem. “That's 
one thing I've definitely found,” says 
Ross. “In a development environment, 
usually you 1 re fa i r I y se q uestered * I r’s usu¬ 
ally not that busy of a network* So the 
engineer^ typically are developing on this 


quiet net, and then you throw the soft¬ 
ware onto a production environment and 
it goes berserk*” New applications may 
also face mysterious and temperamental 
real-time problems—sneaky bugs that 
appear only ar certain times of the day 
or under certain kinds of traffic loads* 
The hardest part of crushing these bugs 
is recreating them. To do that, the system 
administrator has to be able to replicate 
not just traffic volume bur particular 
kinds of traffic. 

So how do you adequately test a client/ 
server application product that has nev - 
er seen a really ugly network? Build 
your own ugly network! Chariot, from 
Ganymede Software, is a tool that can 
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3D Graphics 
Windows 95 
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3D Graphics Programming 
for Windows 95 
1-57231 345-5 $34,95 U.S. 


Learn Java Now 
1-57231-428-1 
$39.95 U.S. 


; Teach /avn Prog^ammintj 

rn Qmck snd Eftii Wsy Wkraofr Visuaf M* 




etter 





HTML in Action 
1-55615-948-X 
$29.95 U.S. 


jfiside 

MAPI 


' i'lfri :>i! 


inside MAP! 
157231-3129 
$39.95 U.S. 


esuits. 


You’re ready to develop applications for the Internet 
or for Windows' 95. Make them pay off. Teach yourself 
the secrets of Java' programming the quick and easy 
way. Use hot tips to build cool sites with HTML. Make 
sure you understand ActiveX’ and OLE. Use MAPI to 
build robust messaging and workflow components. 
Dive deep into Windows 95. Create cool 3D effects 
that run without souped-up hardware! Do it all. Set 
your sights high, and help things along with Microsoft 
Press books from your favorite bookstore or software 
store—the smartest way to get the best net results 
from every application. 



Understanding ActiveX and OLE 
1-57231-216 5 $22.95 U.S. 


Systems Programming 
for Windows 95 
1-55615-949 8 $39.95 U.S. 


Systems 

ProgTi-imminf* jj 

t*» Windows 95 

pf® 


Microsoft Press 


Available in quality bookstores and computer stores worldwide 

To locate your nearest source for Microsoft Press products, reach us at: www.microsoft.com/mspress/ 
1-800 MSPRE5S in the U.S, 
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simulate the traffic of client/server appli- 
cations. Using Chariot, you can force a 
server to handle many concurrent 
requests from “clients" artificially made 
by the simulator—for a fraction of the 
cost of doing it live on multiple hardware 
platforms. Center Line Software's 
QC/Sim has other nifty features for cre¬ 
ating ugly environments in which to test 
distributed software. Operating as an 
add-on to QC/Coverage, a code-testing 
product, QC/Sim can fake scenarios that 
are difficult to replicate in practice, like 


network failures, limited disk capacity, 
and other real-life horror stories. 

Bringing It All Together 

In an ideal world, you would buy your 
whole network from a single vendor, with 
one perfect modeling and simulation 
product, but in reality, your huge net¬ 
work has probably snowballed until it 
seems to have a life of its own, “Larger 
organizations with multiple deployed 
offices don't go to Ford and buy," 
observes Bill tollman, vice president of 


operations at Centner Communications 
Corp. (Salt Lake City, UT), a manufac¬ 
ture r o f re lecom m ii n tea t i o ns eq u i p m e n r. 
“They go to the store and pick some NAPA 
parts and some GM parts and some Ford 
parts, and they build their own custom 
car.” As a result, the average system 
administrator has a nearly impossible 
task. You need a product that can, first, 
create a model of your patchwork net¬ 
work and, second, let you simulate what- 
ifs to that network. So what do you do? 

You must zealously identify the tools 
that can grasp your network’s complex¬ 
ities, then assemble those tools into a sys¬ 
tem that works. Large networks are built 
out of disparate hardware platforms, 
operating systems, and applications, and 
managing them is a daunting adventure. 
Without the right tools, it's downright 
impossible. Q 


(Charles D. Knutson owns Coin So ft Consult¬ 
ing hi Corrjllis, Oregon. In a previous life he 
was a system test manager for NetWare Client 
Products at Novell. You can e-mail him at 

cknut50n@csconsult.com. 


WHERE TO FIND 

Centerline Software 

Ganymede Software 

( 408 } 907-6900 

Cambridge, MA 

Research Triangle Park, NC 

http://www.pi npt.com 

( 800 } 669-2687 

( 019 ) 558-1138 


[ 617 ) 498-3000 

h M p ://w w w. ganymede. n ctda, org 

Quyen Systems 

fax; ( 817 ) 8 G 8 -GG 55 


Rockville, MD 

http;//www.ee uteri i ne.com 

Novell 

( 301 ) 258-5087 


Orem, UT 

fax: ( 301 ) 258-5088 

Den Mae 

( 800 ) 453-1267 

h 11 p;// ww w.q uyen. cc m 

Northbrook, IL 

( 801 } 222-6000 


( 600 ) 315-0352 

http ://w ww, iui ve 1 Uo m 

Visio 

( 847 ) 201*7760 


Seattle. WA 

fax: ( 847 ] 562-0013 

Pinpoint Software 

(BOO) 446-3335 

h ttp ://ww w. de n m 3 c.com 

San lose, CA 

[20 B] 521-4500 


( 800 ) 599-3200 

h ttp:// w w w.vii i o .co m 



Highlights: 

• Integrates seamlessly into Windows 95 
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• Mounts NFS drives from Explorer or 
Network Neighborhood 

• Supports file and record locking 

• Allows central authentication with a 
smote server running PCNFSO for 
all NFS connectivity 

• Prints to NFS or LFD print servers 

• Allows login to all systems with a single 
login name and password or different 
login names for each system 



F Free 
{ Evaluation Copy 
L Available at... 



distinct 


* Allows single-operation logout of all systems 
accessed through Network Neighborhood 

1 Fine tunes performance parameters 
for each server you access 




408 . 366.8933 

-lilt p:// www. dis t inct.ai m 
Fas: 408,366.0153 

E-mail: bytefi distinct. cum 
Fastfads: 408.366.2101 
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Distinct IntelliTerm 

Integrated Terminal Emulator for DEC and IBM* Systems 
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; Free 
i Evaluation Copy 
L Available at... 


Highlights: 

• TN3270 Emulation-Models 2.3.4 and 5 (for IBM Mainframes) 

• 3179G Vector Graphics & 3279S3G 

• TN5250 (24x80.27x132) (for AS/400) 

• VT52. VT100. VT220. VT320 & VT420 
emulation (for DEC and UNIX Systems) 

• Customizable keyboard layouts, 
poppads and session profiles 

• VBA Advanced Scripting Language 

• DDE. HLLAPI. EHLLAPI. WinhLLAPI 
and Visual Basic " 

• Available for Windows 3.11. Windows 
95 and Windows NT 



distinct 


408 . 366.8933 

'-►-WWW: hilp^/www. distinct .com 
Fax: 40066.0153 

Email: bylenugSdislirtct.com 
Matts: 40066.2101 
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Best answers 
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of people will experience 
their worst nightmare. 



They will lose presentations and 
reports to a computer crash! 


Don't take unnecessary risks, 
Call Best Power for your 
power protection answers. 


Best Power products arc your 
answer. They clean up dirty 
power, which can reduce your 
computer problems by up to 
80%,* They also provide 
backup power to shutdown 
gracefully in a blackout 

Ami now, alt Best Power 
Single-Phase UPSs come 
with free soft ware, provid¬ 
ing power monitoring and 
automatic unattended shut¬ 
down for your system. 


They will blame their 
software or hardware 
when a power problem 
is really responsible. 

Power problems can also 
cause network and hard drive 
crashes, read/write errors, cor¬ 
ruption or loss of data, faulty 
data transmissions, system 
lockups, premature failure of 
components and much more. 


Ask for operator 296 


c - mui 1: info (e 1 bestpower. c< im 
I e 11 emet: ht i p://w w vv.be si po wer.com 
24-hour FAX information line at 
HOO-487 6813. 


* A power quality l LithJuu,'Ini by 

flower - ! National IWw I jhuwfti 

[EliI [ht r.uoihti nf c&11« far computer vf! k e 
drnpjirJ Ryi ilui imtilliiEion of a I'PS 


PatnDt® Urvinltfnjptibte Pdaii Systems 



eiy^h Ml- .! Power, a anil of General Sifcflwl 
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The Answer in Power Protection 





STORAGE NEEDS GETTING 
A LITTLE OUT OF HAND? 


EXPAND WITH 


DRIVE THAT 


EXPANDS WITH YOU. 


* Interlocking tlaekabllhy 

* 1MB ■ 4GB diik capacities 

* Fast-narrow and frit-wide 

i *mm DAT, and 3-5“ floppy 

device opt ions 

* Smm, CD-ROM, and QIC 5-2S' 
options 

■ AC and SCSI jumpers replace 

external cables 

* Optional LCD and keypad 

* Optional hot plug removable 
drives, front removable power 
supply 

* Support! Sun, HP, SGI, ISM, 
Mac and other J*C platform! 


ARTECON introduce A|wr the new standard in SC 51 
peripheral technology Xtjitv .s & revdutbnory mass stor¬ 
age subsystem, one that finally matches the technological 
advances of PCs, workstations and devices stride for stride. 
Ease of use and reliability ore inherent in its visionary 
design. 


What's more, Ajhx' basic value and performance is 
available at the same prices as so ca 1 led 'standard' 
subsystems. A rich set of options includes front-panel ICO 
and keypad for disk information display and setting, true 
hot plug removability and a front removable power supply 
far ease of service. 


Features such as interlocking 


stockabilrty external SCSI and AC 


jumpers, and internal printed cir¬ 
cuit cards instead of SCSI cable 
a*e a' I standard- SCSI bus length 
Con new be measured in inches 
rather than feet. And at an 
extremely compact sire of 
96*(H)x6?5TW}x 10m 
A|hx will clean up your ctesktcp 
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Disk capacities range from 1MB to over ^G0 in a single 
enclosure And Apir supports other 3 5' and 5.25' half- 
height devices too, such as tape, optical and floppy drives. 
All together, the Ajn* family of subsystems represents the 
new standard in mass storage Anything less i s now sub¬ 
standard. Grve us a call - we can help you get your mass 
storage needs back in hand 

1 -800-USA-ARTE 

www.artecon.com 


Enterprising solutions for your enterprise.™ 

Artecon *j„ 


email: sales@artecon,coni 


PO Box 9000, Carlsbad, CA 93018-9000 
(619)931 -5 500 FAX [619)931- 5527 
arnai I: sale s & a rteco n. corn 
A Member of ihe Nordic Group of Companies 
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Tracking thousands of users—and the related troubleshooting —■ 
can be made simpler with the right tools. By Tim Wilson 


See the Big Picture 


Swivel-Chair Management 

Many enterprise networks are managed via separate workstations that can 
monitor only a specific set of “elements,” such as servers, routers, or LAN hubs. 
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monitors 


m f you manage a large net¬ 
work, your job description is 
simple: Keep your organiza¬ 
tion's network up and run¬ 
ning 24 hours a day, seven days a week, 
preferably at peak performance. Do a 
good job, and no one even knows you're 
there. But if the network crashes, it could 
cost your organization thousands, even 
millions, of dollars in lost business and 
productivity. And you could lose your 
job, (Gulp!) The task is much like pilot¬ 
ing an airplane: hours of boredom punc¬ 
tuated by moments of sheer terror. 

You can boil down your job description 
to a simple axiom: Uptime good, crash 
bad. That sounds simple enough. It's 
actually not too much different from 
managing a 10-node LAN, except that 
you can't use Norton Administrator to 
troubleshoot a 20,000-node network that 
spans 15 countries and includes every¬ 
thing from IBM mainframes to laptops 
and from multiprotocol routers to T1 
multiplexers. For this job you need soft¬ 
ware with a little bit more power—what 
has now become known as an enterprise 
mu nagemcn t systei n , 

IBM, in die mainframe-oriented hey¬ 
day of the i9H0s, was the first company 
to develop an enterprise management 
system capable of monitoring and con¬ 
trolling networks consisting of thou¬ 
sands—even tens of thousands—of hosts 
and terminals. That software package, 
called Net View, opened up a new range 
of applications that ranks today as one 
of the data communications industry's 
hottest markers, which includes com¬ 
petitors from powerhouses such as Com¬ 
puter Associates, Digital Equipment, 
Hewlett-Packard, and Sun Microsystems, 
This emerging range of enterprise 
management applications has changed 
significantly over the past decade, creat¬ 
ing new capabilities that enable network 
administrators to monitor and control 
t e i no te compu ters and oth e r d evi ces. But 
many managers of mega-networks, 
whose jobs are on the line, say the tech¬ 


nology has not evolved rapidly enough 
for their liking. 

Setting the Standard 

The problem, MIS executives say, is that 
most so-called network management 
tools—such as Cisco's Cisco Works and 
Novell's Manage Wise—are designed to 
manage only particular devices or sys¬ 


tems, such as routers and LANs, in the 
enterprise, not the entire network. These 
applications (collectively known a$ ele¬ 
ment n lanagement systenis ), wh i ch in- 
c I u de m ode m, h u b, a nd mu 1 ti p lexe r man¬ 
agement systems, gather data about the 
operating status of specific types of net¬ 
work devices (e.g., IAN servers, routers, 
and hubs) and display it on a Unix work- 
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See the Big Picture 


Centralized SNMP Management 

By "standard \mig n on SNMP, large enterprises can build a hierarchical 
management system structure that lets them see the “big picture" at a 
central site. 



JfclKIKiCt 

station or PC monitored by die network 
administrator* 

Element management systems typical¬ 
ly are included with network devices, 
which means that the corporate network 
administrator who manages equipment 
purchased from many different vendors 
might have as many as 100 different con¬ 
soles to monitor. Tills has created a need 
for “swivel-chair network management": 
the act of swiveling or rolling one's chair 
among many different consoles in an ef¬ 
fort to locate tiie genesis of a network fail’ 
ure (see the figure “Swivel-Chair Man¬ 
agement” on page J.Q7). It’s kind of like 
wal ki ng aro u nd wi t h b i nocu la rs sti; i p p ed 
to your bead; you can see one focused 
area, but you can't step back and look at 
the whole picture. 

Enter the enterprise management plat¬ 
form, usually a high-powered Unix-based 
workstation chateau run many element 
management system applications simul¬ 
taneously. The goal of the enterprise man¬ 
agement platform is to provide a single 
workstation (or group of workstations) 
that can run many different element man¬ 
age men t applications and, ultimately, 
integrate the data from these applications 
to provide a “big picture” view of the en¬ 
tire enterprise network. 

A good idea? Definitely. The problem 
is that not all element management sys¬ 
tems speak the same language or report 
their status information in the same for¬ 
mat. A standard protocol for transmit¬ 
ting and handling network management 
information ts required. Most network 
devices today use SNMP, a standard pub¬ 
lished in 1992 by the internet Engineer¬ 
ing Task Force (IETF), the same body that 
sets guidelines for the Internet. 

SNMP defines a method for collecting 
and formatting information about the 
devices to be managed through a small 
piece of software known as andggnf, An 
SNMP agent can be installed on any intel¬ 
ligent device. Non-SNMP devices can be 
managed through proxy agents thattrans- 
late any kind of status information sent 
to an intelligent agent. 

Today, most network devices come 
with built-in SNMP agents that let them 
transmit status information to an SNMP- 
based management system* An adminis¬ 
trator sitt ing at the console of one of the 
more popular SNMP-based enterprise 
management platforms, such as HP's 
Open View and Sun's Sun Net Manager, 
can gather and cor r c iate data fnim a va ri- 


ety of SNMP-compliant devices and sys¬ 
tems, ibis provides a broader view of the 
topology and status of the entire network 
(see the figure above). Most smaller net¬ 
works do not require SNMP because they 
don't have the wide variety of hardware 
and software required in big networks. 

Under Construction 

Over the past several years, SNMP agents 
have been added to many network de¬ 
vices, and enterprise management plat¬ 
form vendors have been improving their 
products as they fight a pitched battle 
for industry leadership. Vet despite these 
steps forward, many corporate network 
administrators say they're still far from 
their goal of developing a common set of 
tools for enterprise management. 

One problem is that many network ele¬ 
ments still cannot be managed by SNMP. 
For example, most firms haven’t scrapped 
their mainframes, which generally em¬ 


ploy IBM's S yste ins Nem t) rk A rch i re a u re 
(SNA) protocols. These SNA networks can¬ 
not be fully monitored via SNMP, which 
leaves huge blind spots in the network 
administrator’s view of the enterprise. 
Similar problems occur at the LAN level, 
where companies such as Microsoft and 
Novell have only recently begun to de¬ 
ploy SNMP in their server products. 

To complicate matters, many network 
administrators now find themselves re¬ 
sponsible for managing not only the cor¬ 
porate network but also the hardware 
and software at the end of each link. In¬ 
creasingly, systems and applications man¬ 
agement are tied to network manage¬ 
ment, but only network devices typically 
have built-in SNMP agents. 

1 n addition, many administrators have 
been disappointed thus far with the lack¬ 
luster p erfo rmance of SNMP-ba sed c n te r- 
prisc management platforms. One of the 
most important problems is a lack of scal- 
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a blackout eats your 
network for lunch! 


Every Best Power 
Single-Phase UPS 
comes with free 
unattended-shutdown 
and monitoring software 

What happens if you're away 
from the office when an out¬ 
age hits, even with a UPS? 

Best Power unattended- 
shutdown software is the 
answer. In a power emer¬ 
gency, it can page or 


e-mail you, notify users of 
impending shutdown, close 
your system properly and 
allow remote monitoring. 

Plus, ifs completely free* 
Many UPS milkers will tell 
you their software’s free 
and just raise their prices* 
But Best Power bundles free 
software on CD-ROM with 
every Single-Phase UPS, or 
you can download it from 
the Internet* 


So don't pay more. Get more. 
Call Best Power for your 
power protection answers. 

1 - 800 - 469-4842 

Ask for operator 297 

e-mail: infoCibestpower e<>m 
Internet: http://www*bestpowcrcom 
24-hour FAX information line at 
HOU-4H7-6813. 
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See the Big Picture 


Tornado Touches Down 


ability. Initial releases of several SNMP 
platforms—including offerings from I IP, 
IBM, and Sun—were based on a single 
Unix server that couldn’t share informa¬ 
tion with other management servers. 

“In that world, you could see the entire 
environment, but only if it was small," 
explains Andy Vanagunas, product man¬ 
ager for HP Open View. “In the larger en¬ 
vironments, it was a little like driving with 
your windshield half-covered. 51 

Under these limitations, the so-called 
enterprise management platforms could 
realistically manage only around 1000 
nodes—only a slight improvement over 
some higher-powered LAN management 
systems. Although some vendors—no¬ 
tably Cabletron Systems, Croupe Bull, 
and HP—have fixed this problem to pro¬ 
vide high scalability in current releases, 
many potential buyers are still stinging 
from the failure of those early releases 
to meet their high expectations. 

Another deficiency in many currently 
available enterprise management plat¬ 
forms is the absenceof communication be- 
twe enele me nr man ageme n t app l i ea i jo ns 
running on the same platform. While ad¬ 
ministrators may have reduced the num¬ 
ber of consoles to be monitored, they still 
must correlate in their heads die data gath¬ 
ered by multiple applications. 

For example, a router failure on a net¬ 
work might terminate communications 
with 100 systems attached downstream 
from that router. Sitting at the SNMP en¬ 
terprise management console, the net¬ 
work administrator is suddenly swamped 
with 101 alarms that indicate a system fail¬ 
ure. Yet only one is t he cause (if the prob¬ 
lem ; the other 100 are only sy mptoms. 1 n 
many cases, it’s left to the network admin¬ 
istrator to determine which is which. 

This problem has created a niche mar¬ 
ker for management software that can 
correlate network events and present the 
administrator with root-cause informa¬ 
tion. This correlation can take place in 
one of two ways: through filtering, which 
eliminates event data that’s downstream 
from the root problem; or through true 
correlation, in which data from several 
different applications is intelligently re¬ 
viewed and processed to determine the 
interrelationship between separate net¬ 
work events. 

Although event correlation is still a 
fairly new idea, a number of related prod¬ 
ucts have been on the market for several 
years. Seagate, tor example, offers a pack¬ 


T ha ofdoat and beat-known Unix-baaed 
enterprise manager on the market today 
is Hewlett-Packard's Open Vi aw, which was 
introduced in 1990, OpenView usesthein- 
d u s t ry- e t an da rd S N M P p ro toco I to g at h or 
data from multiple network elements via 
many different network management appli¬ 
cations that run on a common workstation. 

In 1993, H P began working on a new ver¬ 
sion of Ope n Vie w that was des ign ed to m an- 
age very large networks through the distrib¬ 
uted interconnection of multiple OpenView 
servers. This new version, codomamed Tor¬ 
nado, was HP’s answer to OpenVie w's lim¬ 
itations. At that time, the software could man¬ 
age a maximum of only about 1 000 nodes. 

Development problems caused the deliv¬ 
ery of Tornado to be delayed more than a year, 
but last year HP shipped an initial release 
that expanded the system's ability to process 
management data as well as increase the 
number of operators that could work from 
one OpenView server, However, Tornado 1 


age called NerveCenter that correlates 
SNMI* events; other suppliers, such as 
Boole Babbage, Maxm, and Objective 
Systems Integrators, sell products that 
focus on the correlation of events in non- 
SNMP legacy environments is well. 

Sometimes the lack of data integration 
between management applications cre¬ 
ates difficulties in pinpointing the origin 
of a network problem. For instance, the 
router might indicate that a problem is 
caused by an overflow of data from a par¬ 
tial lar server; meanwhile, the server may 


didn't provide the distributed capabilities 
required in the largest corporate networks, 

In March, HP unveiled the Tornado 2 re¬ 
lease of OpenView, which offers much-ex* 
panded distributed management capabil¬ 
ities. Tornado 2, officially designated HP 
OpenView Network Node Manager 4.1, lets 
managers use multiple Unix workstations to 
gather informat ion about networks of 1 0,000 
nodes or more, In the fall, H P will delivenhe 
same software on a Windows NT platform. 

The new release of OpenView also in¬ 
cludes a new management toot, called Open- 
View Workgroup Node Manager, which is 
designed to manage smaller workgroups or 
departmental networks. The workgroup man¬ 
agement tool, which also runs on Unix or NT, 
can interface with Network Node Manager 
4.1 , enabling users to handle some manage¬ 
ment tasks locally without giving up the abil¬ 
ity to pass some management information 
loan enterprise management platform in the 
ctmtraf network-control center. 


i nd icate that the pre >blcm is in the route r. 
This situation, sometimes called fmger- 
pointing, is a common complaint of cu¬ 
re rprise management platform users. 

Many enterprise management plat¬ 
form vendors hope to solve the finger- 
pointing problem by rebuildi rig their net¬ 
work management applications using 
object-oriented technology. This capa¬ 
bility, which is already in development at 
companies such as Group e [kill and IBM/ 
Tivoli, will let users share data across mul¬ 
tiple applications, in much the same way 
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that users of the Microsoft Office suite 
can share information across Word, Ex¬ 
cel, and PowerPoint via GLK. 

User Approaches 

Besides dealing with the deficiencies of 
technology and tools, corporate network 
managers must also face the grim reality 
that no two organizations, or their net¬ 
works, are alike. Therefore, die method 
o f 11 it pie menti ng ci 1 re rprise ne twork man¬ 
agement platforms might differ signifi¬ 
cantly from company to company. 

Some firms, particularly long-estab¬ 
lished IBM mainframe shops, have a cen¬ 
tral data center that controls most of the 
data network management functions in 
the enterprise. These organizations pre¬ 
fer a centra I point of control tor men it tir¬ 
ing all network activity*, such as what t he 
mainframe-based Net View provided in 
past years. This allows all troubleshoot¬ 
ing, as well as other administrative tasks, 
to be handled by a centralized group of 
people and software. 

In today's client/server multivendor 
environment, this centralized method of 
control can even be applied to the use of 
SNMP-based enterprise management sys- 
i c ins.TI ic i le two rk in a na ger mig lu d t v i d e 
the enterprise into multiple management 
domains—based on geography, applica¬ 
tions, or traffic ty pe—each managed by 
local SNMP platforms. These local plat¬ 
forms would all he connected to a sin¬ 
gle, central platform that collects filtered 
data to create a high-level view of the en¬ 
tire enterprise. 

However, the proliferation of client/ 
server technology, as well as the decen- 
rralization of many large businesses, is 
making centralized management increas¬ 
ingly difficult. In many large enterprises, 
network management and administra¬ 
tion decisions are made at a departmen¬ 
tal or busilicss-im it level. The central MIS 
manager is responsible for coordinating 
these distributed activities—as well as 
distributed muhivendor tools and per¬ 
sonnel—across the enterprise. 

Unfortunately, there are no universal 
truths as to whether centralized or dis¬ 
tributed approaches work best in the very 
largest networks. The decision to use cen¬ 
tralized or distributed network manage¬ 
ment is much like the decision between 
centralized and distributed personnel 
management; how you do it depends 
largely on how the organization operates. 

SNMP-based enterprise management 


See the Big Picture 


Distributed SNMP Management 

By interconnecting all the SNMP “servers," network administrators manage 
pieces of a large enterprise. This approach expands the scalability of 
management systems and decreases reliance on a central workstation. 



platforms were designed to function in 
distributed environments, collecting data 
in many different formats across many 
di fferent domains (see the figure abi we)* 
But, as previously mentioned, the lack of 
server-to-server communications capa¬ 
bility in many SNMP platforms has made 
this approach hard to implement, since 
di is capability is a prerequisite for scaiabil- 
Ity in very large network environments. 

Whether centralized or distributed, it 
seems that today’s enterprise manage¬ 
ment platforms have barely scratched the 
surface of the data they will eventually 
have to manage. In large organizations, 
the network management system is rapid¬ 
ly becoming the point at which the pulse 
is taken for the entire IS environment. 

For example, many enterprise man¬ 
agement platform vendors are adding sys¬ 
tems management capabilities to their 
network management platforms. These 
capabilities let an administrator monitor 
hardware parameters, such as I/O perfor¬ 
mance, response times, and storage uti¬ 
lization, as well as the performance of the 
network* In fact, some products, such as 
I IP’s IT/OperatioiLsCenter and IBM’s Sys¬ 
tem Vie w f , actually subordinate the net¬ 
work management function to a I uglier- 
level system management function. 

Large organizations have recently tak¬ 
en this evolution a step further by focus¬ 
ing on enterprise applications manage¬ 
ment* Administrators employ systems 
and network management tools only to 
support the end game of ensuring that 
specific mission-critical applications are 
available and are performing well, This 
approach makes sense ro CTOs and end 
users, who seldom have a great deal of 
knowledge of network or systems man¬ 
agement but know when their applica¬ 


tions are not performing as they should* 

The addition of systems and applica¬ 
tions management functions threatens to 
completely overwh el n i to d ay’s en te rprise 
management platforms, which have al¬ 
ready proven to be deficient in handling 
network-specific data alone. How will 
these platforms be able to keep up? 

One development that will help is the 
recent improvement in SNMP platform 
scalability. Several of the industry’s lead¬ 
ing platforms, including HP’s Open View 
and Cabletron’s Spectrum, are now deliv¬ 
ering server-to-server distribution capa¬ 
bilities that should enable them to scale 
to infinitely large networks. The ability 
of these systems to handle network and 
systems information—even in environ¬ 
ments of IQ,000 nodes or more—is im¬ 
proving significantly* 

Object-oriented technology may make 
u easier for applications running on the 
same platform to share data* Companies 
such as IBM/Tivoli are advancing new 
object-oriented frameworks for building 
management tools; this should result in 
improved integration. Vendors are also 
integrating event correlation, rules-bused 
reasoning* and even A1 into network man¬ 
agement systems to reduce reliance on 
human operation and make network ad¬ 
ministrators more productive. 

Will tomorrow’s enterprise manage¬ 
ment systems replace the human network 
administrator? Not in our lifetimes. But 
w i th n e w tec hnolc >gy, administrators rn ay 
be treated to a little more boredom and 
a lot less terror, EH 


Tim Wlsoti is a senior consultant at Dccisys, 
Inc., an cn terp rise netivork CO n stilt ittg ftrm 
based in Sterling, Virginia. You can reach hint 

at twilson Cdecisys.com. 
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RD10 RAID 

Throughput Performance 
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RAiO Storage Subsyst 


Features 

* High Availability 
True RAID data Integrity 
* Fastthroughput-17mb/sec 
Up to 25.2GB storage 
- SPARC/SUN pizza box 
form factor 
Easy to use GUI 

When you need your data safe, 
reliable, and ready, the Integrix RD10 
delivers high performance with low 
cost per Mbyte 

Thanks to a dedicated 33MHz RISC 
processor and enhanced RAID technology, 
combined with dedicated I/O processors for each 
drive and host, the RD1Q reaches throughput 
speeds in excess of 17Mbyte$/sec. For high 
availability environments, duat fast/wide SCSI ports 
make your data available to two hosts simultaneously. 
Five different hardware RAID levels, hot spare disks, 
and hot-swappable drives keep your data safe and secure. 
Data automatically and transparently rebuilds on the spare 
drive eliminating downtime and data loss. Data integrity is 
assured for all mission-critical applications. 

The R010 Graphical User interface eliminates the need to 
type obscure commands found buried in the back of a service 
manual. Historical performance software analyzes and fine tunes 
your RAID, Configuration and firmware upgrades can be handled 
automatically. RD10 status and context-sensitive online help are 
made instantly available. Alt with the click of a mouse button 

RD10 RAI D Stora g e Subs ys tem 

Compatible with Solaris and Windows NT 


(540Drpm F. W SC S1-2 HDD) M bytes ’sec I Os-sec 

Sequen t ia I Read {max) 16.9 1307 

Sequential Wnte imax} 17 2 1247 

Random Read (max/ &.& 620 

Random Write (max) 13 0 357 

RDtO RAID Subsystem Specifications 
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RAID Levels Supported 0, 1,3, 5, 6; (0+1} 

Processor 33MHz 32bll RISC 

Cache Memory 8Mbytes (a 128Mbytes 

Channels 2 host channels 

6 disk channels 

Disks Supported 3.5 H T high 

SCA-2 or 63-pm connector 
Fast/wlde Single Ended SCSI*2 interface 

See Us at UNIX Expo, Booth 1276 
www. integrix. com 
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2001 Corporate Center Drive 
Newbury Park, California 91320 
Tel: 800-300-8288 / 805-376-1000 
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19 Pentium Portables 
Do Multimedia 


With Pentium processors, 
gigabytes of drive space, 
large screens, and 
CD-ROM drives, these 
notebooks are more than 
ready for prime time. 

By Maggi Bender ; Jim Kane, 
and John McDonough 


hen. ir comes to work, today's 
multimedia notebooks cer¬ 
tainly let you take it with you. 
Running Pentium proces¬ 
sors at rates of up to 166 MHz, today's 
multimedia notebooks might not be as 
fast as the top Pentium and Pentium Pro 
desktop systems, bur they make good 
business computers, both on the road and 
in the oil ice. These high-end Pentium 
notebooks are also expensive, being al¬ 
most twice the cost of comparably con¬ 
figured desktop systems. However, with 
accelerated graphics, large active-matrix 
color displays, CD-ROM drives, and ft 10- 
MU or larger hard drives, they provide 
full-throttle computing for on-the-go 
professionals. 

We tested I K Pentium portables that 
range in price from S3QG0 to almost $7000 
and emp loy 10Q-, 13 3or 166-i\ I Hz t TUs. 
We also included Canon's AMD 5xK6- 
p o we red I niiova Book 360CD (see the 
text box “AMD Inside” on page 123), 
which provides Pentium performance. 
You can buy a more economical 4860X4- 
based notebook, bur you’ll want a Pen¬ 
tium to handle graphics-intensive mu Iri- 
niedia tasks under Windows 95 or OS/2 
Wfrp—and to delay your next upgrade 
cycle. 

Modular components have become a 
hot notebook feature. Many high-end 
notebooks we test here provide an all¬ 
purpose bay that can hold a CD-ROM 
player, a floppy drive, or an additional 
battery. You swap them in and our 
depending on what you need. You can't 
use floppy and CD-ROM drives simulta¬ 
neously, but the modular design saves 
space, weight, and battery power while 
maintaining desktop functionality. We 



included twoultrathin systems—-Digital 
Equipment's Hi Note Ultra II and the 
Impulse Duonore—because they have 
attachable multimedia bases for CD-ROM 
and stereo-sound functionality, another 
form of modularity. 

Most of the portables we tested have 
removable hard drives, a feature that 
ensures upgradable ty. Even the 2.1-GB 
hard drive in Micro-International's Mint 
5200 may seem small in a year or two. 
Most notebooks have two Type II PC 
Card situs and infrared ports for cable- 


BYTE 


BEST 


M I 1 O R T A B 


NEC Versa 603 OH 

offers chart4opping performance, 
numerous portability features, 
and excellent ease of use. 


less file transfers. The Toshiba and NEC 
units implement the riew4-Mbps IrDA 1.1 
infrared standard. 

All rest notebooks came with active- 
matrix screens that display graphics with 
crisp derails and deeply saturated colors. 
With three 10.4-inch exceptions, the 
high-end notebooks we reviewed have 
either 11.3- or 12.1-inch SVGA displays. 
All can display at K00- by 6<K)-pixcl reso¬ 
lution, which is great for Windows 95, but 
you'll want a big display and one with a 
wide horizontal viewing angle if you rou¬ 
tinely use your notebook with a handful 
of people sitting around a mbJevThe 12.1- 
inch panels provide roughly the same 
viewable screen real estate as a 14-inch 
desktop monitor. 


Less expensive passive-matrix displays 
are still an option with most of these 
products, but the trend is toward the big¬ 
ger, brighter, more responsive active- 
matrix displays. IBM, for instance, 
dropped its ThinkPad 550 with the pop- 
open butterfly keyboard so it could add 
more screen real estate, and Toshiba’s cut¬ 
ting-edge Tecra 730CDT supports an 
unusual 1024-by 768‘pixel resolution on 
its 12.1-inch screen (we reviewed the 
Tecra 5O0CDT). 

Those notebooks costing more than 
$5000 are from big-name vendors such as 
Compaq, Gateway 2000, IBM, and NEC 
Technologies. Com pared to less expen¬ 
sive units, they come with more software 
and longer warranties. A unit such as 
IBM's ThinkPad 760ED, for instance, 
has multimedia luxuries: a 64-bit graph¬ 
ics chip with 2 MB of dual-ported video 
memory, hardware-assisted MPEG play¬ 
back, an internal 28.8-Kbps data/fax/tele¬ 
phony modem, and lithium-ion batteries 
t hat outlast nickel-metal-hy d ride (Ni M H) 
batteries in our battery run-down tests. 

Such feature-laden portables use bat¬ 
tery power quickly. We suggest that you 
get a notebook that can hold multiple 
lithium-ion batteries if you want to work 
11 1 ro ughou t a cross-c ou n t ry plane f 1 i g h t. 

Th e two 166-MHz noteboc j ks we tes ted 
turned out not to be the fastest. In spite of 
256-KB Level 2 caches, the Cheni Book 
55SO and the Micro-International Mint 
5200 didn't perform as well as the ]33- 
MHz NEC Versa 6030H, Typically, a 166- 
MHz Pentium system should perform 10 
percent faster than a 133-MHz system. 
The Mint 5200 suffered from below-aver- 
age memory performance and slow hard 
drive and CD-ROM drive speed.The 
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CD UNIT 

The four' an d even six - 
spee tf rn odu la r C D- R O M 
drives that can fit in a 
notebook are a must for 
multimedia applications 
and installin g large 
applicat i o n □ r d ovebp * 
ment packages. While 
some notebooks have 
external CD-ROM drives, 
most have a modular CD- 
ROM dnve that you swap 
with the floppy drive. \ 

V 


STEREO SPEAKERS 

/ Though they typ ical fy don't provide 
✓ the greatest sound quality, a pair of 
integrated stereo speakers and 16-bit 
Sound Blaster Pro sound are good 
enough for most multi medio presenta¬ 
tions, games, and telephony. 


- LCDs 

Multimedia notebooks with 1 1.3* or 
12.1 'inch active-malnx color displays 
provide crisp viewing at 000 - by GOO- 
pixel resolution. Lots of video memory 
and a hardware MPEG decoder help 
some systems display TV‘quality, 
screen-fill rng video. 


INTERNAL BATTERY 

/ Most notebook vendors have made the 

transition from nickel-nfotal-hydride 
(NiMH) batteries to lithium-ion battery 
packs. Although they Vo costlier, lithium- 
ion batteries lasted longer in our battery 
run-down tests. They also provide more 
charging cycles than NiMH batteries. 


HARD DRIVE 

Some 7-pound computers now support a 
fast 2 GB internal hard drive (19 mm 
height). Even belter, most notebooks have 
removable drives for upgrading or securing 
X your data at night. 

X 

X 

v 

POINTING DEVICE 


Everybody has a preference when it 
com es to pa i nt in g d evic e s. J udg i ng 

IrDA INTER FACE from un its we tested, touchpads 

Infrared technology lets you transfer files to another anc j jgfljagr-liko pointing sticks are in, 

system or send print commands without cables to while trackballs are out. 

IrDA-equipped printers. Most notebooks transmit at 
115.2 Kbps, Toshiba^ Tocra 5GQCDT supports the 
new 4-Mbps PasHR IrDA 1.1 specification, as does 

Pear Vi0W the NEG Versa $Q30H, **■ .. 



Chem Book 5580 was hurt by poor mem¬ 
ory and hard drive performance, 

For multimedia, software development, 
or just to load large applications, a note¬ 
book must Have a built-in CD-RO N l drive. 
We recommend that you get one with a 
four- or six-speed CD-ROM drive for faster 
read and seek times. Multimedia note¬ 
books must also have integrated stereo 
speakers, though a small speaker size lim¬ 
its sound quality. 

Notebooks that come with hardware- 
assisted MPEG—the Compaq LTE 5500, 
NEC Versa 6030H, Nimantics Quanta 6x 
133, Impulse Duonorc,and IBM ThinkPad 


760ED—-can effectively zoom video clips 
to full-screen without the dropped frames 
and blocky pixellation associated with 
software-only MPEG. Having I or 2MB of 
dedicated video memory and a PCI-bus 
architecture also helps to enhance graph¬ 
ics I/O performance, 

Toshiba's Tecra 500CDThas a Zoomed 
Port Video (ZPV) PC Card slot. The pro¬ 
posed ZPV standard establishes direct 
communication between the PC Card con¬ 
troller and the audio and yidet > controllers, 
so that large amounts of multimedia data 
don’t require processing through the 
CPU or system bus. When ZPV cards be¬ 


come widely available, the Tecra 50QCDT 
will provide a fast connection for fuil- 
motion video playback. The Tecra 500CDT 
and NEC’s Versa 603 OH also support Card- 
Bus, another proposed standard. Thi s stan¬ 
dard provides for 32-bit PC Card periph¬ 
erals such as Fast Ethernet and Fast SCSI 
adapters* 

Contributors 

Jim Kane, Project Managcr/NSTl 
John McDonough, Technical Wriler/NSTL 
Maggi Bender, Senior Tester/NSTL 
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PENTIUM 


I most every desk top maker 
now has a portable for sale, 
and the market k stratifying 
with notebooks at different 
price/performance levels. Higher-priced 
Pentium notebooks are heavy on cutting- 
edge components, while value systems 
are capable but lack such advanced fea¬ 
tures as hardware-assisted MPEG play¬ 
back. For this reason, we rated the note¬ 
books in three categories: best-overall 
portable, best desktop replacement, and 
best low-cost notebook (under $4000). 

Best Overall 

We chose t h c we 11 - ro u n d e d Nf l C Vc rs a 
603OH as the best-overall notebook. It has 
fast performance, a multitude of porta¬ 
bility features, and a high ease-of-use rat¬ 
ing- While the Versa 603OH is a hot mul¬ 
timedia notebook, several other models 
weren't far he hind in our best-overall 
ranking. 

S h ad o w i n g t h c Ve rsa 6 03 01 i wa s the 
Win book FX (our pick for best low-cost 
system; see below). Toshiba’s 8.2-pound 
Tecra 500CDT also did well. The S499 9 
unit provides many leading-edge fea¬ 


tures, including Zoomed Port Video 
(ZPV) and CardBus support, as well as 4- 
Mbps IrDA capability. With a 120-MHz 
Pentium, it performed better than many 
units with 133-MHz processors, and it 
placed in the top five for battery life. 
Impulse Computer may not be famil¬ 
iar to many users, but its Duonote made 
a big splash in our Lab Report It's a mod¬ 
erately priced multimedia notebook 
(S4699) wi th a nice modular design, Com¬ 
paq's S 6398 LTE 5300 is a 7.4-pound light¬ 
weight that also placed in the top five. 
The highly modular system scores high 
in features (right behind the IBM Think¬ 
Pad 760ED and Hewlett-Packard's Omni- 
Book 5500 t TS) and also in usability, 
because Compaq supplies a three-year 
wa r ra ntya n d 24-h o it r, to] 1 -fre e t ech 1 i i ca I 
support. (An e ven more modular model 
tliar wasn't ready in rime for this round¬ 
up, the Compaq Armada 4100, is re¬ 
viewed in “Notebook Under Construc¬ 
tion” on page 154.) 

Best Desktop Replacement 

Several notebooks in this roundup beg 
the question: "Do I really need that desk- 


stealing power hog back in my cubicle?” 
Not only do these systems provide excel¬ 
lent docking options, the best desktop- 
replacement systems run fast and furious 
in our performance benchmarks, pro¬ 
viding desktop-level performance, NEC’s 
Versa 603OH, our best-overall pick, is 
again the winner, bur some strong run¬ 
ners-up are Toshiba's Tecra 550CDTand 
Com paq's ITE 5300. 

The 7.5-pound Nimantics Quanta 6x 
133 is an affordably priced (53999) mul¬ 
timedia notebook with high-end func¬ 
tionality, It has a 12.1-inch SVGA display, 
a voluminous 2.HGR hard drive, and an 
efficient lithium-ion battery that lasts 2 
hours and 37 minutes in our tests. 

1 IP’s Omni Book 5500 CT5 ($6 I 20) 
costs much more than the Quanta 6x 133, 
but tt's a premium notebook for making 
presentations with its wide-angle 12. i - 
inch SVGA display. 

Best Low Cost 

It's quite a stretch to call any multimedia 
notebook a low-cost product, but some 
are easier on the credit card than others. 
We drew a low-budget line in the sand at 
54000, which left us with nine notebooks. 
The WinRook FX is our low-cost winner. 
It had high all-around scores and did par¬ 
ticularly well in usability, Nimantics' 
Quanta 6x 133 took the number-two 
spot, followed closely by Texas Instru¬ 
ments’ 100-MHz Extensa 570 CDT. 

Dell's Latitude LM P- 133ST had the 
best battery life of all the test units. Its 
lithium-ion battery and effective power 
management scheme kept it going for 3 
hours and 41 minutes in our battery run¬ 
down test. We must also give battery-life 
honorable mentions ro the Gateway Solo 
S5-133 (3:31) and IBM's ThinkPad 760EP 
(3:24), which both also use lithium-ion 
batteries (but aren’t low-cost portables). 

Hie 6.1 -pound Travel Pro 1900 (53695), 
from AMS Tech, is a top-quality multi¬ 
media portable with a 133-MHz Pert t iurn, 
a 12,1-inch SVGA display, a 1.3-GB hard 
drive, and a three-year warranty—com¬ 
ponents and support you would expect 
trom a higher-priced notebook. 


TECH FOCUS 


HEAT CONTROL 


Taking the Heat 

Heat is the limiting factor in getting high-end desktop performance out of a portable computer. 
The more heat a notebook design can dispute, the faster you can reliably run the CPU or the 
more memory you can hold. Fan-induced convection cools most desktop systems, but fans arc 
unacceptable in notebooks-they're noisy power-consuming, and a potential failure point. 
Convection also needs space for air to move, something compact notebook designs lack. 

Good notebook designs rely Instead on passive conduction, ilea! is conducted away from 
the CPU, hard drive, and the graphics subsystem to exterior surfaces capable of radiating 
heat. Flic keyboard, the I/O port area, and (if it's not a docking unit) the bottom surface of 
the notebook (that isn't blocked by the battery) are all good surfaces for dissipating heat. 

An aluminum beat sink wilt quickly draw heat away from the CPU, but the heat most then 
be conducted to the outside. Typically, metal sheets or frame elements, often made of a light¬ 
weight, conductive magnesium alloy, serve this purpose, Compaq's Armada 4100 series, for 
example, has a magnesium chassis that provides structural stiffness to the notebook, a path 
for outward heat conduction, and external radiation surfaces. Tadpole's notebooks can han¬ 
dle the latest desktop processors because they have a magnesium-alloy case that is thermally 
connected to the CPU. 

Some designs use heat pipes to beef up thermal conduction by metal plates. These small** 
diameter sealed metal tubes contain a liquid that wicks from one end of the tube to the other, 
driven by a thermally induced flUid-to-vapor cycle.The pipe serves as a passive hut effective 
heat pump. 
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Do more with less. 


Most operating systems leave little room for important 
things. Like your application. 

With the QNX realtime OS you'll pack more functionality 
into less memory. Achieve more performance with 
less-expensive CPUs, And deliver better solutions at 
a lower price. 

Better yet, QNX supports more PC hardware than any 
other realtime OS, Whether it's PC/104 or PCMCIA, 
embedded X86 or the Pentium® Pro, QNX lets you use 
it right out of the box. Get to run time in less time! 


More scalable than ever! From low end to 

high-end, QNX offers you the ultimate in scalability. 

Even your deeply embedded systems can boast a 
scalable POSIX RTOS, thanks to our new, exceptionally 
small Neutrino" microkernel. 

And if you need to add the capabilities of a high-end 
GUI to your low-end system, you can, Our award-winning 
Photon microGU! " gives you a phenomenal front end, 
with enough memory left over for important things... 
like your application! 


www.qnx.com 


Call 1 800 676-0566 (ext. 1027) 
or email info@qnx.eom 



The Leading Realtime OS for PCs 


QKX Software Sy items ltd., W5 Terence Matthew* Crete? ni, Karuta, Ontario. Canada K2M HV6 Voice: fit} 591-09J1 F at fit3 591-1S79 
Europe: 43 Dove Park. Chorleywood, Hertfordshire Voice (44)(0)t32l 2B49QO Fai: 1441(0)1923 jasa&B Email: QMXeuropeCqm.com 

O QNK toftwir* ^ilr-r, lid 1*1* QNX u - leg.ilErtd lrtd.^,*ik *n<t Hiulr.no jnd fhfil&n m. ■ *r H eT QNX tellwi’- ly.l.ml Lid. All Olhir tfAdim.r*. faring It. 1h.1t IW»«U* 
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Rack Configurations 


Manageable Fault-Tolerant Storage 


Listing quality and reliability are built into evety nStor 
RAID system. From the easy-to-use Alert Manager soft¬ 
ware to the redundant hot swap components, data 
integrity is our first priority. nStor systems 
are tlie first to incorporate 
the SAF-TE (SCSI 
Accessed Fault-Tfjerant 
Enclosures) standard 
which is leading-edge 
technology to protect your investment. In addition, wStor 
utilities provide unmatched manageability which allows 


you to switch RAID levels or capacity on-the-fly. You can 
also configure a hot spare lor automatic data reconstmc- 
tion without user intervention. So whether you’re look¬ 
ing for manageabili¬ 
ty or reliability nStor 
RAID systems meet 
your needs. nStor systems sup¬ 
port RAID levels 0, 1, 3, 5 and 
are compatible with FAST 
WIDE SCSI. Call for more information or visit us oil the 
web at http://www.iistoi , .coin/ 
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nStor. Formerly Conner Storage Systems 
1.800.RAID5n‘ 407.829.H500 Europe: +44(0)1234 213571 
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PENTIUM PORTABLES RATINGS 


BEST OVERALL 

NEC Technologies Versa 6030H 

The Versa 6 03 OH (S5799) is am best-overall portable Pentium 
because it ts fast, feature-packed, and easy to use. The 9.5-pound 
unit races through our benchmarks with a 133-MHz Pentium 
processor, 256 KB of synchronous pipeline cache memory, a 
PCI bus* and 2 MB of video memory. The Versa 603 OH is a strong 
multimedia machine with hardware-accelerated MPEG for lull- 
mot ion, full-screen video playback; a six-speed CD-ROM drive for 
fast data transfers; and excellent 16-btt stereo sound. The system also 
has a healthy bundle of applications and telephony features for those 
who need to keep in touch with the office. 


NEC Versa 6030K 

Win Book FX 
Toshiba Tecra 500CDT 
Impulse Du a note 
Compaq LTE 5300 


WEIGHTING 



Technology 



PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

CATTERY 

overall rating 

$5799 

*** * 
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$3999 
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$4699 
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$6398 
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kk 
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BEST DESKTOP REPLACEMENT 

NEC Technologies Versa 6030H 

With its strong performance score, the Versa 6030H is also our 
choice lor best desktop replacement. It is not only efficient but 
flexible with its easily accessible Versahay II, which supports a 
floppy drive, an extra hard drive, ail extra battery, or the CD- 
ROM drive. For an extra $799, NEC offers even more desktop 
functionality with its Docking Station 6GQ0, which has three 
ex pa ns in 11 -card slots, three drive bays, built-in speakers, four 
audio ports, and an RJ-11 phone jack. 


WEIGHTING 

Battery 





PRICE 

TECHNOLOGY 

IMFtE MENTATION 

PERFORMANCE 

FEATURES 

USABILITY 

BATTERY 

OVERALL RATING 

NEC Versa 6030H 

$5799 

kkkk 

kkkk 

kk kkk 

* * * * 

***** 

kkk 

**** 

Toshiba Tecra 500CDT 

$4999 

kkkk 

kkkk 

kkkk 

k k k k 

***** 
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* * * * 

Compaq ITE530G 

$6398 
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k kk k 
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***★ 

kk 

**** 

Nimanlics Quanta 6* 133 

$3999 
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kkkk 

kkkk 

*** 
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* * * * 

HP OmniBook 5500 GTS 

$6120 
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kk 
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LOWCOST WEIGHTING 

WinBook FX 

You don't have to pay $6000 for a multimedia notebook. The 
WinBook FX goes for $3999 and sacrifices little. With a 133-MHz f pariofmanen 
Pentium, 1 6 MB of RAM, and 1 MB of video memory, the 
WinBook FX dries admirably in our performance benchmarks. 

T he 6.8-pound laptop has an 1 1 .3-inch SVGA display; Sound 
Blaster Pro-compatible sound, a 1 J*GB hard drive, and a 
lithium-ion battery that lasts 2 hours and 38 minutes in our 

Thumper II run-down test. |yb-$4O0() notebooks only 


Technology 





PRICE 

TECHNOLOGY 

IMPLEMENTATION PERFORMANCE 

FEATURES 

USABILITY 

DATTERY 

OVERALL RATING 

WinBook FX 

$3999 

**** 

** ** 

**** 

* * * * 

***** 

**★ 

* *** 

Nimantics Quanta 6x 133 

$3999 

* * * * 

*** 

**** 

* *** 

*** 

★ ** 

ft * ★ 

T1 Extensa 570 GDI 

$2999 

** ** 

* * ft ★ 

*** 

* *** 

**** 

** 

*** 

DellLatauduLM P433ST 

$2999 

**** 

*★** 

** 

* * * * 

*** * 
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AMS Tech Travel Pro 1900 

$3695 
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Ultracool Desiyn 

I f you find most notebook designs bor- 
I ingly similar, check out Digital Equip¬ 
ment's HiNote Ultra II, Its sleek, angled 
chassis should turn the head of any indi¬ 
vidualist, The HiNote Ultra II has a lithi¬ 
um-ion battery that clips onto the rear 
and two attachable base modules: One 
is a thin wedge with a floppy drive, 
while the larger mu I timed! a base provides 
speakers and a CD-ROM drive. Do you 
tlhnk Compaq found inspiration here for 
its new Armada 4100? 




Making Your Point 


U sers can often choose from many dif¬ 
ferent peripherals when buying a 
notebook, but the pointing device usu¬ 
ally isn't one of them. The Win Book FX 
comes standard with a pointing stick 
between the G, H> and /J keys. For an 
extra $KQ, however, you can opt for a 
d ua 1 -b li 1 1 on t ou ch pa d. 


NEC's Bug Barrier 

N EC's Versa 6030H has two hot- 
loaded McAfee antivirus software 
packages—VirusScan and WebScan— 
that guard the system from known viruses 
and provide virus protection for the most 
popular Internet services, Web browsers, 
and e-mail. 





Up Against the Wall 






H ooking a 17-inch monitor to a notebook is a cost-effective 
way to make a presentation to 3 small group of people sitting 
around a table. For larger groups, however,you need projection. You 
can buy an LCD panel that sits on an overhead projector or a self- 
contained projection unit. In either case, your notebook drives the 
display. Wedge Technology's ShowBiz 5000P ($4799) provides 
another option. 

The ShowBIz 50G0P Is a Pentium notebook with an LCD that con¬ 
verts into an overhead projection panel. Like a few projection note¬ 
books before it (see "Presentation Quality," September 1995 BYTE), 
theShowBiz 5000P lets you make large-room presentations at any 
office with an overhead projector. While the ShowBiz 5GQ0P is best 
for software demonstrations, Wedge also offers optional MPEG play¬ 
back and TV cards, so you can project videos 6 feet high on a screen. 
We found the LCD projection panel easy to set up. After remov¬ 
ing a protective back panel from behind the ShowBiz SOOOP's 10,4- 
inch active-matrix display, you place the LCD panel on an overhead 
projector. A support tray for the notebook itself attaches to the pro¬ 
jector. The display supports 800- by 600-pixel resolutions at 65,536 
colors. The unit comes with a cooting fan that connects to the LCD 
panel to dissipate the heat from the projector's lamp. 

Though the projected images ore not as bright as on some desk¬ 
top projectors (see "Road-Show Romance” on page 55], we found 
the images to be clear and well defined when shown in a fairly dark 
raom. lt takes some adjustment of the LCD projection panel to elim¬ 
inate ambient light from the overhead projector, but that should not 


be a problem after you get used to setting It up. 

The notebook sits directly in the path of the overhead projector, 
so Wedge supplies an Infrared-attached remote-control device so 
the presenter can control the PC. Mind Path's Presentation F/Xsoft¬ 
ware lets you move the mouse around the display and zoom in on 
different areas of the screen. -John McDonough 



ShowBiz soooP 
$4799 (fully loaded 


Wedge Technology 
Inc. 

Milpitas, CA 


(408)263*9600 


http;//www 

.wedge1ech.com 
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HUGGED 
PORTABLES 
WITH LOTS OF 
SLOTS 


Dolch Computer Systems 
317S Laurel view CL 
Fremont, CA 94538 USA 
Tel 510.661.2220 ; Fax.510.408.2360 
Web Site — http if[ Www.dol ch . com 
CALI TODAY; 1 ,&odjD95.7!>0<h 


Dolch Computer Systems builds portable computers for indus- 
trial and military applications that must withstand the rigors of 
rough treatment and harsh environments — demanding massive 
expansion capability and the performance of a high-end desktop* 


(inn; Grime and Water Proof 

Dolch builds the world's toughest portables for sophisticated 
military and industrial users. 


J Tested to Military and NHMA Standards — Shock to 50Gs 
□ Completely Scaled Systems — NotePAC™ Runs in the Rain 
J Add-in Protection — Unique Card Retention System 


Massive Expansion 

The PAC™ L-PAC™ 
(Light-PAG) and NotePAC 
families offer a wide variety 
of slot and drive specifica¬ 
tions, System! can be tai¬ 
lored to precisely match the 
applicalion requirements. 


J From 1 to 7 Expansion Slots — ISA, FISA, PCI and PCMCIA 
J Up to 4 Drive Bays — Tape, CD-ROM, Removable, etc. 

J Configurable System Power— 100 watts to 350 watts 


Unrivaled Performance 

Dolch PAG portables are available with a broad range of perfor¬ 
mance options “meeting or exceeding all the best of desktops. 


□ CPU Options — 486 up to Dual Pentium at 15QMHz 

□ Displays — 16.7 Million Colors or Daylight Readable Mono 

□ Active Matrix TFT Screens— Up to 12,1 -inches 

□ Resolution —640 x 480,800 x 600 and 1024 x 768 

Ll Graphics Performance ™ In Excess of 115 WinMarks™ 
lj Drives — EIDE or High-speed PCI SCSI — Up to 9 GB 

□ Memory — High Speed Cache and EDO DRAM 


Dolch 


Circle 137 on Inquiry Card. 











It you think rile transfer is all we Jo, 
you need some time away from the office. 


To appreciate Low much more LapLink' 
forWmdows 0 95 lias to offer, all you have 
Lo do is hit the road. 

Wherever you go-acroas the hall, across 
town or across the country-if you’ve got LapLink, 
you have everything you need to access anything 
you want on your desktop or your network* 

With this single piece of software, you 
can read and send e-mail, mn databases and 
custom applications, synchronize data and,yes, 
even transfer files* 

Since there’s no need to change apps to 
do all these tilings, there s no need to hang up 
and redial And since Lap Link works the same 


way over modems, IPX anc 1 TCP/IP networks, 
serial callus, parallel cables, wireless, even the 
Internet, there’s no need to Laboriously reconfigure* 
And there's no need to worry about 
compatibility. Our 16-hit version is built right 
into LapLink for Windows 95, so connecting 
to Windows 3*1 systems is no problem aL all 

By now, you probably can t wait to get your 
bands on the latest LapLink, So youTl he glad to 
know that upgrading-from an earlier LapLink, 
or from another product altogetker-is ridiculously 

inexpensive* Call 800-224-7204, Better yet, see 

your reseller* I til give you an excuse lo get away 
from the office, 


TRAVELING 

SOFTWARE 



■i'lWfi 1 ravelmg Software, Inc. LapLink is ii regiflteral trademark of 1 raveling Software* ]ittp;//www*traYBoft.co 

Circle 160 on Inquiry Card (RESELLERS: 161), 








e picked rhe best portable 
Pentiums by running low- 
level and application bench¬ 
marks under Windows 95, as 
well as battery tests under real-world con¬ 
ditions, We also weighted important 
notebook features and how easy a system 
is to set up and use* 

Performance 

For the Windows 95 application bench¬ 
marks, we ran scripts with 32-bit versions 
of Microsoft Word (7.0) and Excel (7.0) 
plus a 16-bit version of FoxPro (2.6). 
NSTL’s low-level InterMark Multimedia 
PC tests exercise specific components of 
the notebook: CPU, hard drive, CD-ROM 
drive, and sound {percentage of CPU uti¬ 
lization), InterMark video benchmarks 
test how well a system can produce mul¬ 
tiple Wi n d o ws d ra ws, b i t-map pedim ages, 
and display screens generated by applica¬ 
tions like PowerPoint and CorelDraw. 


Battery Life 

We measured battery life with our 
Thumper II battery run-down tester. 
Thumper El emulates a typical word 
processing session, ii uses robotic arms 
and an optical screen sensor to detect and 
control each system’s power manage¬ 
ment function* Before testing, we com¬ 
pletely drained and recharged each note¬ 
book’s battery twice, according to the 
vendors 1 instructions* People use their 
notebooks in different ways, so you will 
probably get different battery life with a 
given portable* 

Features/Usability 

We reward l ea tu r es that di fferen t i are th c 
notebooks* For instance, AMS, Com¬ 
paq, Dell, Digital Equipment, Hewlett- 
Packard, IBM, Impulse, NEC, and Toshiba 
back their systems with impressive three- 
year warranties, as opposed to one-year 
warranties with the other vendors* We 


asked the vendors to fill out a lengthy fea¬ 
tures questionnaire, and we verified the 
features in the labs. For usability, techni¬ 
cians worked extensively with each note¬ 
book to assess the quality of the keyboard, 
status indicators, and pointing device* We 
also evaluated the user’s manuals and 
checked how easy it was to install mod¬ 
ular components and upgrade the sys¬ 
tems with memory. 

liraluations in this report represent the 
judgment o/jJYIE editors , based on tests 
io? nine ted by N.STC hie., as documented 
in a recent hsmofits monthly PC Digest. 

To purchase a copy of the full report, 
contact NSTL at 625 Ridge Pike , Con- 
shohmken, PA 19428; (610) 941-9600; 
fax (610)941 -9950; on the Internet, edi- 
tors&mstLcom, For a subscription , call 
(800) 157-9401. BYTE Magazine and 
NSTL are both operating units of the 
McGraw-Hill Companies, Inc ,* 



AMD Inside 


N ot every road warrior can afford to fork over $3000 or more 
fora Pentium-powered multimedia notebook. Fortunately, 
Canon Computer Systems' Innova Book 360CD provides Pentium 
performance without the Pentium price* It's a full-fledged multi- 
media notebook with a price of only $2599, but it uses the Pen- 



Innova Book 

360CD 

$2599 


Canon Computer 
System a, Inc. 
Costa Mesa. CA 


(800) 84(Ml23 


http://www.ccsi 
.can on.com 


Circle 1064 
on Inquiry Card. 


tlum-compatible 133-MHz 5x86 processor from AMD. 

The In nova Book 3G0CD doesn't compare favorably with Pentium 
systems when tested with NSTL's InterMark test of low-level func¬ 
tions* In particular, It was dead last in memory performance. 
However, these factors don't appear to matter with Windows appli¬ 
cation performance. With our application tests, the Canon portable 
outshone all other test systems. 

What's the price trade-off then, if not performance? For one 
thing, Canon cut costs on components by using a 10,4-Inch dual¬ 
scan VGA display instead of an active-matrix screen and a nickel- 
metal-hydride (NiMH) battery instead of a longer-lasting lithium- 
ion battery*The battery lasted 2 hours and 18 minutes in our bat¬ 
tery run-down tests, while lithium-ion-equipped models averaged 
2:48. 

The 6.7-pound (with battery) Canon notebook is light for a mul¬ 
timedia notebook, and it has a modular design with a four-speed 
CD-ROM drive on the right side that you can swap with a floppy 
drive. The laptop has an IrDA infrared port in the back, and a Type 
III PC Card slot and an external monitor port on the left side. It has 
a 32-btt VL-Bus architecture and 1 MB of video memory to boost 
its graphics performance. 

The unit is ready to hit the road right out of the box with appli¬ 
cations such as Sidekick for Windows 95 and FaxWorks 3.0, It also 
has on-line user documents for each of the bundled applications, 
so you don't have to drag manuals with you on businesstrips.Canon 
backs the Innova Book 360CD with a one-year warranty for parts 
and labor, -Ed* 
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PENTIUM 

PORTABLES 

FEATURES 



VENDOR/MODEL NAME 

Allura 

AMS Tech 

Austin 

Canon 

ChemUSA 

Compaq 

Dell 

Digital 


Computer 

Travel Pm 

Computer 

Computer 

Corp. 

Computer 

Computer 

Equipment 


Systems 

1300 

Systems 

Systems, Jnc. 

ChemRook 

Corp, 

Corp, 

Corp. 


Bol12-1 33 


Austin 

Jnnova Book 

5560 

Compaq 

Latitude 

Digital HINote 




EdgeCD 

360CD 


LIE 5100 

LMP'iaaST 

Ultra IICT5512Q 

0iM price (MSRB 

$2995 

53175 

53160 

$2599 

$3815 

$5990 

$2099 

$4299 

fVce as lasted (MSRPj 

$3595 

$3695 

S43C4 

$3599 

$3575 

$6306 

$2999 

$4299 

Officii valuo 

7.48 

787 

7.4 

7,74 

750 

e.oa 

7.60 

765 

PwfaflmQSCCOre 

63 

7.6 

6.6 

0,7 

79 

63 

0.6 

76 

Featured non 

75 

a.7 

82 

6,1 

74 

6.7 

04 

7.7 

U sabd^ 

6V 

0.1 

8.1 

7.5 

75 

6.8 

00 

6.1 

Emery Ife Chr^nje\J u tested 

1:7 

33 

2:8 

23 

IJ 

22 

3:7 

27 

PROCESSOR 

CPU mandacturaf, model, ind spaed (MHi) 

Intel ftsntiun 133 

ht*l FVityffl m 

foie) Pentium 133 

AMDAmSiBat33 : 

Intel Pentium 150 

Intel Ptfib^an 133 

trad LMftmtujiri 133 

Hter5P54CSLMi20 

Voltage 

3,3 

29 

3,1 

3.3 

34 

3.3 

3.3 

2.9 

SYSTEM RAM 

RAM u (nttdHwK 32 -bt RAM (MBYtpeed (ns) 

0,132/70 

B/04/00 

6/40/00 

8/32/70 

16/64/00 

16.'80:60 

a f 4A/70 

8/40/70 

Memory afldvtecfe* e> 

EDO 

EDO 

EDO 

Past-paged 

EDO 

Fast-paged 

Faitpajed 

Paged and i^ervra «ed 

Mat saccnd^y cache RAM KBi/saced frit) 

1000(40 

2M/15 

356/15 

256/70 

2WT5 

256/12 

356/8 

256,6 

SYSTEM BIOS 

Manufacturer 

Award 

Pho&niK 

Phoanii 

Phowii* 

AMI 

Sy*t«mSoft 

Ph0(m 

SysrenSc-tcDcjt.J 

VIDEO 

Video-processor ch p manufacture* and mast 

O ps & Tearatogies 

N«aMagc20?D 

Cirrus LpgicGD7543 

4 Technology 
65540 

i TschnologiM 

OpiiVipar 

N*oM*gic 2070 

ChfsATfldhrxtagtfi 

65540A 

D.*g£rai screen un (nchtiJ 

111 

111 

114 

104 

111 

111 

111 

10,4 


AchVfrm*tni 

Ac!,■« mat"J 

Ac&wmalru 

h3«r 

Actvf j±r? 

Actma-mani 

Actiw-m#&ii 

Arfvfrr-jjra 

Max, d-splay rceoMnn (pn*J i;Haai colors 

eooKiooKia^fi 

800* 000/45,636 

S&0* 600/06,636 

600*000/250 

800x600/18,000 

SOO:- £00.' 5 5.536 

0£Mx 660/05.535 

500 * 600<‘d5.536 

Vkieo memcHy «lasted (MB)/bua width (bits) 

Video memory type 

1/64 

1.5/128 

2/33 

INP/32 

2/32 

1/32 

1/136 

1/32 

TjFJAm 

VRAM 

DRAM 

INP 

EDO 

EDO 

GRAM 

EDO VRAM 

Local-bus video type 

PCI 

PCI 

PCI 

VESAVL-Bua 

PCI 

PC! 

PCi 

VESAVLBui 

Max til norwrtwUeed rwoLtiwY 

MaJ colors or gri> » 

1360 X T 024/16 

1260x1024/256 

1034x768/356 

1024x766/355 

1024x768/256 

1024 x 700/256 

1024*766/256 

1024x768/256 

PORTABILITY 









Ho#t x width >f ctepta foxhw) * weight CtosJ 

2- 11 69.1*95 

ia .■ it g / 5b 

a.6xTia»esa 

1.9x115x69x84 

22x11.7x9.9*3 5 

2,0?x (11x0x74 

194x09*11.75 

1,3x0.5* 11x43 



*01 

*6 0 




x 6.8 

Battery technology 

NiMH 

Uthium-ion 

Lithium-ion 

NiMH 

NMH 

WMH 

Lithium-ion 

UtfiJnHon 

Supports multiple battery packs 


l/ 




✓ 

✓ 

✓ 

Suppose hot ewapp*ng 






✓ 

✓ 


MASS STORAGE 









Hard drixe m^iurfietimf md/or mode/ 

Tcrtta 

Toshiba 

TcshfcjMKSTOOiPC 

TdMtt 

[BMDPfiA 21215 

Compaq 

IBM 

IBUDS0A-31C 80 


MK-133IMAY 

HDMK'JTJOf 


MK1534FCV 




Hard drrve cterface type 

PQ 

PCI 

IDE 

EIQ£ 

ElDE 

LDE 

ElDE 

ElDE 

Hard drive w ri trailer cache CKBi 

N/A 

256 

128 

136 

64 

128 KB duffer on drrve 

N/A 

96 

Mar, hard dri‘vfl capacity iMBjfocccss tino (ms) 

3170/10 

2100/13 

2M0/12 

610/13 

2000/12 

1350/13 

810/13 

1080/13 

Removabfe hard drive 

✓ 

(/ 

i / 


*/ 

✓ 



I/O PORTS (BUILT IN) 

EJARTlypa 

15550 

16550 

16550 

16550 

16550 

16550 

10550 

16550 

Centronics paraStfrpofl tjp* 

Enhafxxxl, crHs-sied, 

Eh/wto^^CTdedL Ecivioced.G tended. 

EhftwcftLfdinftai 

EdwvcfldL enended. 

Enhanced 

E*u^ded,mhancedL 

Enhanced, 


tete-ctab'e 

solatia 

^rUCtatfU 

sesectahbi 

sdcctabie 


leapdabift 

seiactihid 

k Q A -comp wit in J tend data-onchangap«t 

✓ 

✓ 

t/ 

✓ 

✓ 

✓ 


✓ 

Pointing deme 

Touchpad 

Touchpad 

Touchpad 

Toudipact 

Touchpad 

PtsinUngiilcfc 

Tpuchpad 

TracVhall 

PC Card slot! connectad concurrent^ 

STypeJi/lIypallt 

2|yp*IUtType!H 

1 Type 11/1 Type H I 

2 Type 11/1 Type III 

1 Typall/1 Tjrpelll 

2TypeII/I Typo III 

2 Type 11/IT,-pa 111 

2 Type 11/1 Type III 

SOUND 

Sound the set 

O pam 

ESS 1666 

DiaiveUU 
a2505(Vbfal6) 

INP 

ESS xm 

Essiesa 

ESS 1668 

E$S 1686 

Bud: in rrjcrc.pf’ovo 

✓ 


✓ 


if 


✓ 

✓ 

HAW spetik.tr volumfl control 


✓ 


1/ 

✓ 

Opbonal 


✓ 

MPEG hardware ar-d iohwart 

Qpliorwi/cptioftal 

IncJuded/indUded 

/induced 

N/A/N/A 

N/A/fftttud^sd 

Optional/opbonal 

N/A/included 


CD'ROM audio out 

i/ 


✓ 

✓ 


✓ 

✓ 

✓ 

POWER SUPPLY 

Supports 330/240 AC retag# 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



A^o-sw^Jwig.'iutO'dctectf-g 


✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

Hem*l AC adspfcw.'battiKy dwgw 






✓ 


✓ 

EXPANSION 

Expansion ctsiisis/pf ic«, I optional 









Dodungstatinn/prioe, it Optional 

✓/$3BS 

✓/$2W 

✓/$350or$8M 



✓7S4QS 



Number of 1S A/PCf topMlton tlel s 

0/0 

o/i 

0/0 

0/0 

m 

m 

0/0 

0/0 

NumbHoffu^AightaVncIi/ 
h*3fheight 5’* ‘och drive bays 

0/0 

1/0 

m 

ao 

i/i 

m 

m 

(W) 


WARRANTY 


Length (yeanj/tiiveisge 

Phone 

Toll-freephone 
On-hns address 

Inquiry number 


1/P.LR 


1/P1F.R 

1/P,LF r R 

1/P.LR 

(7191065-6502 

(618)814-0782 

(512)330-3500 

Call local 

Canon dealer 
(600) 84 Q-4123 

(510) "85-8000 

N/A 

(890) 80 6-SS? 1 

(800) 752’1577 

(900)886-2438 

N/A 

htipZ/wvivw 
.e-nttech tom 

httpj'/www 
4u$trd(rKi com 

http//www 

.tcsi.cifton.tori 

cJMxTiuuSa 

jwtcom.oofii 

1961 

1002 

1063 

1064 

1D65 


3/RLF.R 
Cafl local 
Compaq dealer 
{800)345-1 St S 
hnp^/#ww, 
Compaq, com 
10U 


3/RLR SiPLfft 

(512)338 4400 (303) 673-61133 

(800)613-3365 (600)344-4625 

hyp J/www, doil.com httpJ/wwwpc 

.dig-t*! tyi 

mi tola 


■ -BKTEB«t fc/=yes; 

N7A—not applicable. 


information not provided by vendor 


Warranty: P» pads; L=labor. 

F** freight to repair center; R = return to custenw. 
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Gateway 

2000 

Solo 

55-133 

Hewlett- 

Packard 

Co. 

HP Omni Book 
5500 CTS 

IBM 

COTp* 

ThinkPad 

7G0ED 

Impulse 

Computer 

Corp. 

Impulse 

Duo note 

Micro* 

International, 

Inc 

Mini 5200 

NEC Erl 

Technologies 

Inc 

NEC Versa 

603 OH 

Nlmanties 

Inc 

Quanta 

64 133 

Sceptre 

Technologies, 

Inc 

So undx Series 
4000 

Texas 

In st ru menu, 
Inc 

Extensa 

570 CDT 

Toshiba 
America 
Information 
Systems, Inc 
TecraSOOCDT 

WinBook 

Corp. 

WinBook 

FX | 

$5559 

$8120 

$6999 

£J596 

$2000 

$5728 

$2999 

$4995 

$2999 

$4399 

$3999 

$6599 

$6120 

$6999 

$4699 

$3600 

$5789 

$3999 

$5678 

$2999 

$4989 

$3993 

7,61 

7.93 

7iO 

3.26 

7.16 

863 

7.84 

7.4 B 

793 

8,30 

8 42 

73 

7,7 

7.0 

35 

7.7 

8.8 

06 

72 

76 

as 

84 

80 

12 

as 

34 

79 

88 

84 

38 

79 

&1 

83 

81 

a a 

at 

38 

39 

84 

69 

8.1 

8.3 

9.4 

94 

34 

3-4 

32 

27 

0:7 

35 

26 

25 

23 

10 

15 

lf.1dfV i r.lJuTl133 

Mol Pentium 133 

Into Pentium 133 

Intel Mobile 
Pentium 133 

Intel Pentium IGG 

Intel Pentium 133 

trtldPfifilJiifin 133 

ferlc4 PonlAim 133 

ln1etP54GlOO 

lntdP54CLSM 120 

Hei Pentium 133 

2,2 

39 

3 

2,9 

8$ 

3-9 

33 

39 

2.9 

19 

11 


40/40/60 cr 70 

16/64/70 

1030*70 

16/48/BO 

112/60 

16/40/70 

16/40/69 

15/40/70 

0/4O/7Q 

16/144/69 

1 $'40/70 

Synchfonas DRAM 

Fasl-paged 

EDO DRAM 

EDO 

EDO 

Fushpaged 

DRAM 

EDO 

Fast-pagod 

Paged 

EDO 

253/9 

260/15 

253/S 

32/8 

256/60 

356/8 

266/60 

360/80 

256/15 

256/3 

256/8 



SystemSoft 

EBU 

Syiten&oft 

S/MemSaft 

PhcwwNEC 

SystemSoft 

Phwrm 

Ftccm 

Toshba 

F^oerei 

C5ips iTechnokigiea 

Chipa t Technbkjg-c& 
65548 

Trajent 0^0385 

O ps £ Techmolo^M 

Dms Logic 
GD7543 

a V d- ■;•*■• ChfuATecfootogiaai N«oMagic3070 

65550 85548 and 2098 

Gnus Logic 
GD7543 

Onip6$TBdinob}Qifirt( Gnus U-t; i 

65550 GD7543 

111 

lit 

111 

111 

111 

m 

111 

m 

(04 

12-1 

no 

Actwir^m 

Adwe-matra 

Aanmnaira 

ActiwHnafra; 



Aitye mat* 

AjrfcvE-maliTi 

ActW™jfa 

Acfal warii 

X;r«.^ r xt r 4 


690x600/65-536 

600x000/256 

800x600/65.536 

600x600/85/536 

800 * 609/85 53$ 

800 » 500/65-535 

000*500/256 

800x600/18,000 

600x600/16.000 

600 >‘600/65 535 

i/i a 

1/32 

134 

1/21 

2/33 

3/54 

1/32 

1/64 

1/32 

2/32 

1/32 

SynchtonouaDRAM 

EDO 

VRAM 

VRAM 

DRAM 

Su/at-modaEDO 

VRAM 

EDO DRAM 

□RAM 

EDO DRAM- 

burslTKxkf 

DRAM 

VLBu* 

pa 

PCI 

fq 

PCI 

PCI 

pa 

PCI 

PCI 

pa 

PO 

1024x761256 

1024 » 768/356 

128Qx 1024/256 

1024 x 788/258 

i 024 x 763/256 

1924-76855 556 

|Q24x7fia&5j&38 

1034x768/356 

1024 x 768/256 

1280x1034/256 

1024*768/250 


2x11.8x80x6 7 

lL8x3.9xi.93x7 

117x8.3x2,14 
x 738 

1,5x8,6x11x0.5 

11x11 0x82x9 

2.1x11,2x96 

.95 

2x11.2x7,6x71 

194 x 11,7x0.9x6.8 

2.2x9x11.0x82 

2.20x11.77x9.25 

xS.2 

2.15x11.3x598 

x60 

UfiMn-ion 

Lithium-k*'i 

Llhurn-ion 

LihvnHon 

mn 

UhxXtLiOP 

LahniTMoo 

UhifliHon 

mn 

UOxcenion 

LAum-co 


✓ 



1/ 

✓ 

✓ 



✓ 

f 

l/ 

✓ 

impend mode) 

f 

WarflHFMppitli* 


✓ 

✓ 



IBM 

IBM QPRA-21215 

IBM 

FujilSu MK-2714T 

Toshiba 

MK 2 SOI MAN 

IBM 

Toshiba 

MK-2720PC 

IBM DSOA 21080 

H(tachrBK-7T2A-81 

Tssiuba 

MK130IMAV 

TeaNja 

MK-27MPC 

£1D£ 

IDE 

IDE 

IDE 

EIOE 

EIDE 

IDE 

PQE1DE 

tDE 

E1D£ 

PO DDE 

N 

IMP 

256 

128 

32 

incJud*dnW*ri 
McfcafTrtat frpm 

128 

45 

LNP 

16 

126 

1300/13 

2000/12 

2000/13 

1200/12 

mmz 

2100/13 

1440/13 

2109/30 

1000/13 

1209/16 

2593:13 

✓ 


✓ 


✓ 

✓ 

S 


(/ 

i/ 

f 

16550 

16559 

15550 

16550 

16550 

16550 

16550 

16559 

15550 

16560 

16560 

Enhanced 

Enhanced 

Enhanced 

E^W£aL cdxndDii. Enhanced emrxfcd, 
selectable Btoctabto 

Entunccd 

Enhanced, satEftdfd, 
Hleciabta 

Enhanced 

Se&ctatJa 

INP 

Enhanced, tnknkil 

✓ 

f 

f 

✓ 

f 


t/ 


*/ 


if 

Touchpad 

Tiaehhal 

Pc-Uing stick 

Touchpad 

Touchpad 

Touchpad 

Touchpad 

Touch pfld 

Touchpad 

Pointing Etck 

Fteirtr-g stick or 
touchpad 

3TjpfllU1 TjpelU 

STypel/lTflJelll 

2 Type 11/1 Type IN 

jTjpfltl/l Type 111 

2T,pelU|Typelll 

2 Tf^» tU 1 TfC* HI 

2 Type 11/2 Typu III 

2 Type 11/1 Type It) 

2 Type It/1 Type 13 

2 Type IE/1 Type 01 

3Ty?eR/1 Type 01 

ESS 1688 

CryitadCS 33242 

IMP 
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Running on NT 


Software 


Is Microsoft’s Windows NT 
4.0 the answer to our OS 
prayers or just a set of 
incremental improvements? 
By Robert L. Hummel 


ithout any fan fare, Microso ft 
has released the long-awaited 
upgrade to its high-end work¬ 
station and server OS prod¬ 
ucts: Windows NT4.0 Workstation and 
Server, In contrast to the pop-rock launch 
for the consumer-oriented Windows 95, 
Microsoft is aiming NT 4,0 squarely at 
business users. And with an impressive 
list of features and performance improve¬ 
ments, NT appears to hit its target. 

NT 4.0 seems to promise something 
foreveryone. For Windows 3.x users w ho 
want more reason to upgrade than just 
the pretty face of Win 95, NT4,0 adds an 
alluring combination of stability and se¬ 
curity, Users get a performance boost, a 
wide range of new and better features, 
and enhanced Internet connectivity 
The sweeping changes made to NT 4,0 
touch nearly every service and aspect of 
the OS, It’s easy to see signs of upgrades 
in the interface, management tools, In¬ 
ternet and networking capabilities, pro¬ 
gramming imerfaces, and performance. 

Performance 

We’ve had beta versions of the new NT 
in the BYTE lab for a while. However, it 
wasn’t until Microsoft handed us the fi¬ 
nal release code—barely in time to make 
this issue—and we did some real-world 
testing with the actual OS that we could 
determine how well NT’s performance 
matches its promotion. 

The features table and performance 
charts on pages 128 and ] 29 summarize 
our findings. Except where noted, perfor¬ 
mance results are for NT 4.0 Workstation. 
We focused more heavily on Workstation 
because, to users of Windows 3.x, the tar¬ 
get audience for the upgrade, it’s unfa¬ 
miliar. In contrast, those users interest¬ 
ed in NT Server are likely already familiar 


with NT’s capabilities front their experi¬ 
ence with version3.51. 

We configured three mainstream sys¬ 
tems fortesting: a Gateway Pentium-133 
with 64 MB of RAM, a Gateway Pentium 
Pro-150 with 64 MB, and a Cyrix 6x86- 
P2U0 with 32 MB. The hard disks in the 
Gateway systems were connected to the 
system boards’ IDE interface. The Cyrix 
system used an Adaptec Al 1A-2940 SCSI 
adapter and a SCSI hard drive. 

Each system was equipped with a PCI- 
hased Matrox Millennium video adapter 
configured for 1024- by 768-pixcl res a- 
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A new (Windows Q5) interface, 
Internet support, and distributed object 
technology make NT 4.0 worth 
buying, despite the installation hassles 
caused by its numerous hardware 
and software incompatibilities. 

lotion with 256 colors, Matrox supplied 
video drivers for Win95 and NT3,51, and 
we used the Microsoft video driver that 
comes with NT 4,0, 

To evaluate performance, we used t he 
new SYSmark/32 1.0 benchmark for Win 
95 and NT platforms. This test measures 
performance in six categories by execut¬ 
ing scripts that run eight real-world ap¬ 
plications: Adobe PageMaker 6.0, Corel- 
Draw 6,0, Lotus Freelance 96, Lotus 
WordPro 96, Microsoft Excel 7.0, Pow¬ 
erPoint 7,0, Word 7,0, and Paradox 7.0. 

The results of this first round of tests 
(see the benchmark charts on page 128) 
show a dear trend: NT Workstation 4.0 
outperforms both NT 3.51 and Win 95. 


On the Cyrix system, however, we dis¬ 
covered that a change made to the NT 
code jusr before final release produced 
some surprising results (see the text box 
“NT 4.0 Bogs Down on Cyrix 6x86” on 
page 128 for more information). 

On the Pentium system, NT 4.0 bested 
Win 95 in all categories,delivering an av¬ 
erage 12 percent performance increase. 
NT 43) showed a stunning improvement 
of 49 percent in the graphics test and 33 
percent in desktop publishing. Micro¬ 
soft’s decision to move the display and 
print drivers into die kernel (see the Tech 
Focus on page 130) and its attention to 
optimization have dearly paid off. 

The improvement over NT 3.51 aver¬ 
aged 30 percent. We attribute this seem¬ 
ingly high score to a 45 percent increase 
in word processing scores and a 40 per¬ 
cent increase in spreadsheet scores, re¬ 
sults that are due to the poor performance 
of 3.51, which fell below that of Win 95 
in those categories. 

The performance differential between 
NT 4.0 and Win 95 is much more dramat¬ 
ic on the Pentium Pro system. The Penti¬ 
um Pro’s CPU core is optimized for 32-hit 
operation at the expense of 16-bit instruc¬ 
tions, so it naturally favors NT over Win 
95, which is still built around 16-bir DOS 
code. Improvements in the graphics ar¬ 
chitecture also contributed to the 68 per ¬ 
cent increase in the graphics benchmark. 

Again, NT 3.5 l’s lackluster word pro¬ 
cessing and spreadsheet performance are 
obvious, allowing Win 95 to turn in bet¬ 
ter scores, even on the Pentium Pro. in 
the same tests, NT 4,0 shows increases o l 
40 percent and 29 percent, respectively. 
Increases in the other graphics-based tests 
range from 12 percent to 22 percent. 

Windows NT Server 4.0 is also faster 
than NT 3.51 Server, We compared old 
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Upgrade: The Roads to 4.0 


Windows 3.x 
WFW3.X 


Windows 95 


Windows NT 3.x 


Check 

hardware 

compatibility. 


Check 

software 

compatibility. 



Hardware upgrade 
required. Check hardware 
compatibility list at 
http ://www. micro soft 

.com/hwdevA 


Much software 
will nut run or 
wilt require upgrades 
ami new drivers. 


Migrate 
current 
setup to 
NT 4.07 


Windows 95 registry 
incompatible. Can't migrate. 
Must reinstall all. 


Migrate current 
setup to NT 4,0? 



Migrate 
applications 
to NT 4.Q, 
DuaMjuot 
to Win 3,x* 


Install to new 

subdirectory. Dual-bool and 
reinstall all applications. 


Convert to 
NT 4,0; no 
dual boot. 





Resolve hardware conflicts. Have jumpers and 
Some software may conflguration 

require reiretaliation. software handy. 


ffl 


Finish! 
NT 4.0 


Upgrading to NT 4.0 from other versions of Windows can be a low-cost, easy job or an 
expensive nightmare requiring you to replace much of your hardware and software. 


and new Server versions of NT using a 
SQL server benchmark developed by NSTl. 
(see “Powerhouse Pentium Pro Servers,” 
September BYTE, for test details). Run¬ 
ning Microsoft SQLServer 6.5 under both 
versions of NT Server on a four-proces¬ 
sor, 2G0-M11/ ALR Revolution Quad6, we 
noted a 5 percent overall performance in¬ 
crease under NTL0 Server when testing 
with up to 16 users. The test is CPU- and 


memory ^intensive and doesn’t measure 
I/O performance. 

Interface and Management 

Surely the most prominent change to 
NT 4.0 is the addition of the Win 95 user 
interface. Present are the familiar Start 
button, Taskbar, Shortcuts, Network 
Neighborhood, and My Computer. Also 
included is Windows NT Explorer, which 


provides a hierarchical view of each drive 
and folder, including network drives. 

Desktop management should get eas¬ 
ier for system administrators as well. NTs 
Use r Pro ft les a nd 5 y stem Pol icies pro vide 
a convenient means to control access to 
network and desktop resources. System 
policies help administrators tc>standard¬ 
ize desktop configurations and enforce 
behavior. And you can store roaming us- 
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era’ profiles on an NT server so that us¬ 
ers always receive the same desktop, re* 
gardless of their location, 

Internet Operability 

If Internet immersion is the name of the 
game, then Microsoft is playing for keeps, 
NT 4.0 includes Internet Explorer (IE) 
2,0, Microsoft's Web browser, {Unfor¬ 
tunately, Microsoft released a much- 
improved version, 1E 3,0, shortly after NT 
4,0 shipped*—too late to make it onto the 
NT4.0 CD-ROM.) IE supports existing 
Hypertext Markup Language {I JTML) 
standards, such as tables, while also incor- 
porating extensions for in-line sound and 
video, background Secure Sockets Layer 
(SSL) support, and support for Internet 
shopping applications. 

On NT Server, I liter net Information 
Server (IIS) has been upgraded to version 
2.0. Features include easier set up, admin- 
i strati on from a Web browser, and sup¬ 
port for Systems Management Server 
(SMS) as well as SNMP administration 
took. Microsoft claims that IIS 2.0 is 40 
percent faster than the previous version. 

Peer Web Services (PWS), a subset of 
IIS Workstation, enables any user to pub¬ 
lish personal Web pages over a corporate 
intranet. PWS also offers a platform on 
which to develop and test Web applica¬ 
tions, While much more modest than IIS 
in resource requirements, PWS provides 
all ISAPI ex tensions and filters and is inte¬ 
grated into the NT security model. 

Networking Enhancements 

NT Workstation now has an improved 
version of Client Services for NetWare 
that supports NetWare Directory Service 
(NDS). This enables NT users to log in 
to NetWare 4.x servers running NDS and 
access files and prim resources. It's inte¬ 
grated into NT and offers NDS authenti¬ 
cation, browsing ami prinrcapabiliiy, and 
full support for NetWare log-in scripts, 
property pages, and NDS passwords. 

The Point-to-Point Tunneling Proto¬ 
col (PFI P) is an open standard that allows 
you to use the Internet, or other public 
carriers, to provide secure connectivity 
between remote clients and public net¬ 
works. It also provides the basis for Mi¬ 
crosoft's Virtual Private Network (VPN) 
technology. 

Using IT TP, remote users can dial into 
a local Internet provider and tunnel into 
their corporate network, seeing the same 
security and features found on their pri- 


NT 4.0 SYSmark/32 Performance (Workstation only) 


Pentium 133 


Overall 

Desktop publishing 
Desktop graphics 
Desktop presentation 
Won! processing 
Spreadsheet 
Database 


Pentium Pro 150 


Overall 

Desktop publishing 
Desktop graphics 
Desktop presentation 
Word processing 
Spreadsheet 
Database 


Cyrix 6x86-P20O 


Overall 

Desktop publishing 
Desktop graphics 
Desktop presentation 
Word processing 
Spreadsheet 
Database 


Higher scores arc belter, 



Score 

d Win 55 NT 3.51 I NT 4.0 


NT 4.0 Bogs Down on Cyrix 6x86 

In testing the final-release candidate of NT Workstation 4.0, BYTE discov- 
I ered a performance discrepancy when running the software on a Cyrix 6x86- 
based PC, While running the BAPCo SYSmark/32 suite of 32-bit Windows 
applications, we noticed a slowdown of 31 percent in the final version of NT 
4.0 that was released to manufacturing, compared to the previous release 
candidate. In both cases, BYTE tested NT on the same PC, which uses the 
Cyrix 6x86-P200-H running at 150 MHz {see the charts above). 

Intel-based PCs running the same NT beta software did not exhibit such a 
performance decrease from one NT beta to the next. Additionally, NT 4.0 run¬ 
ning on the same Pentium system ran the SYSmark/32 applications suite an 
average of 30 percent faster than NT 3,51, and 1 2 percent faster than Win¬ 
dows 95. Pentium Pros ran NT 4 0 26 percent faster than NT 3.51, and 28 per¬ 
cent faster than Win 95. The Cyrix 6x8 6, on the other hand, ran NT 4.0 16 per¬ 
cent slower than NT 3.51, and 24 percent slower than Win 95. 

Microsoft added code to NT to change the way it runs on Cyrix-based PCs. 
Phil Holden, a product manager in Microsoft’s Desktop & Business Systems 
Division, confirmed these changes were made to make NT more stable on the 
Cyrix platform. This may be the source of the application's performance slow¬ 
down. BYTE will have a full report next month. -Dave Andrews 
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vate network. I : rom the user’s perspec¬ 
tive, the physical cotiiiection path is irrel¬ 
evant; rhe VPN tunnel encapsulates all 
data in IP packets. VPN supports all the 
major network protocols, including TCP/ 
IP, IPX/SFX, and NetBEUI. 

The Updated version of Dial-Up Net¬ 
working now provides channel aggre- 
gat ion, the ability to combine the hand- 
width of all available dial-up lines to 
achieve higher transfer speeds* For exam¬ 
ple, you can combine two PPP-complianr 
ISDN B channels or rwo standard modem 
lines to double the effective bandwidth* 
You can also mix ISDN lines with Standard 
analog modem lines, 

Two NT server services, Windows In¬ 
ternet Name Service (WINS) and Domain 
Name System (DNS), have been com¬ 
bined to provide a form of dynamic DNS. 
Users can enter fully qualified DNS do¬ 
main names, making it easier to connect 
to system resources* 

NT now supports the Windows Mes¬ 
saging Client, a universal e-mail inbox 
that includes drivers for In tenter and Mi¬ 
crosoft mail. Internet support includes 
the ability to exchange mai l over any net¬ 
work with SMTP or Post Office Protocol 
3 (POP3) services. Messaging Client in¬ 
cludes full MAPI 1*0 support, allowing 
you to send, receive, organize, and store 
e-mail and file-system objects. 

Network OLE, which is now dubbed 
Distributed Component Object Model 
(DCOM), is a step closer to reality in this 
release. DCOM, a system of software ob¬ 
jects designed to be reusable and replace¬ 
able, iu theory allows you to distribute 
processes across multiple computers by 
providing the object-based communi¬ 
cations infrastructure* NT4*0 supports 
DCOM by hiding the details of applica¬ 
tion pointers from both the application 
and the object* 

New APIs 

NT 4*0 now supports several new or up¬ 
dated APIs. For example, a set of encryp¬ 
tion APIs lets developers create applica¬ 
tions that work securely over nonsecure 
networks, such as the Internet. 

For instance. Telephony API (TAPI) pro- 
v i des a p I at for m f o r d c vc 1 o ping end-use r 
computer telephony and communica¬ 
tions applications* TAPI abstracts a wide 
array of telephone hardware and services, 
providing a standard programming in¬ 
terface* TAPI hides the actual details of a 
phone connection from an application in 
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FEATURES 


Mirtimuirt/rGeommerided RAM 
Typical disk space required (MB) 

Minimum x06 processor 

Runs on PowerPC-. Mips*, and 

DEC Alpha AXP-bssed RISC systems 

406 emulator lor RISC machines 

Sealable: supports multiprocessor configurations 

Automatic upgrade path to NT 4.0 

Windows 95-style GUI 

Windows Explorer file browser 

Rug and Play dynamic configuration 

Dynamic PG Card support 

Power management 

System policies lo provide cemralded 

coni rot over desktop configuration 

DCOM support 

NTFS support 

File compression 

Peer to peer nel working 

Peer Web Services 

Windows Internet Name Service 

Clientraide NDS support 

PPIP support 

Multilmk PPPconn©cibns with channel aggregation 
Multimedia API support (DiraclPlay, DirectDraw, 
Direct Sound, Dirac Lin pul) 
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Cryptography APIs 
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rlie same way that a network relieves an 
application from knowing the physical 
location of a printer* 

NT 4.0 now supports the multimedia 
APIs introduced it i Win 95 * DirectDraw 
provides a device-independent way to 
access display-dependent features, such 
as memory, bit block transfer, and col¬ 
or decompression. It also enables digital 
video playback by taking advantage of the 
various types of hardware support avail- 


RATINGS 


TECHNOLOGY * * * 

IMPLEMENTATION - * * * 

PERFORMANCE 

able on video adapters, such as video 
stretching* 

Directlnput offers joystick support and 
control* The DirectPlay API provides sim¬ 
plified access to communications proto¬ 
cols and on-line services for games. The 
DirectSoimd API provides direct control 
of audio hardware and is designed to en¬ 
able 3-D audio support in games* Under 
NT 4.0, however, DirectSound is emu¬ 
lated, and calls get translated to existing 
Win32 API calls at run time* 

Support for these multimedia APIs will 


enable developers to create games and 
other applications for NT that were pre¬ 
viously limited to Win 95. In addition, the 
Compact Disk File System (CDFS) has 
been upgraded to support Auto-Run and 
CD-XA, the format for video CDs that 
contain MPEG movies* 

Shortcomings 

The Plug and Play (PnP) philosophy states 
that your computer, add-in hardware, 
and software should work together with¬ 
out user intervention to configure them¬ 
selves and resolve any conflicts. It’s a no¬ 
ble goal, bur it’s one that NT doesn’t yet 
reach in this release. 

As partial compensation, NT supports 
hardware profiles, allowingu*sersto select 
from a list of known configurations (e.g., 
docked and undocked configurations for 
a notebook computer)* Profi le variables 
might include video resolution, network 
cards, and client services. 

Other aspects of PnP can cause prob¬ 
lems when you're installing NT 4.0. lriter- 
rupt-request (IRQ) and I/O-address con- 
fl i cts 1)etween l \ a rd ware com p onents that 
Win 95 resolved, for instance, often 
stopped our NT installation in its tracks. 
Whether or not you’re using PnFperiph- 
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erals, make sure that you know the I/O* 
address and IRQ requirements for your 
hardware and have your jumper settings 
or configuration software and driver 
disks handy before you begin installation. 

Caching disk controllers can also be a 
problem under NT because a reboot or 
a power failure could occur before the 
cache is flushed. Support for caching is 
limited to the DPT or IBM SCSI adapters 
for which drivers exist. However, you can 
use other controllers in write-through 
mode or With caching disabled. 

It’s reasonable to expect:liatsome old¬ 
er, obsolete hardware won't be support¬ 
ed in a new OS release. However, NT 4,0 
lacks support for wave-table sound on 
current Sound Blaster PnP sound cards. 
Support for the ATAFI CD-ROM inter¬ 
faces on these cards is also nonexistent. 
Before you plunge into an upgrade, be 
sure to check our the latest hardware 
compatibility list at Microsoft’s Web site 
(h 11 p: //www, mi cros o f t.co ml h w dev). 

In general, applications that attempt 
to access hardware directly won't work. 
This includes software to control sound 
cards, video cards, scanners, and so on. 
In addition, NT doesn't support virtual 
device drivers (VxDs), so a lot ol multi- 
media applications, games, and mem¬ 
ory management utilities won’t work. 
Other applications may fail due to poor 
programming practices; for instance, 
they may refuse to install under NY instead 
of checking whether the required services 
are available. 

Users of Win 95 might be disappoint¬ 
ed that there is no automatic upgrade 
path to NT 4.0* Microsoft attributes this 
to differences in registry architectures 
between the two products and assigns 
partial blame to applications that store 
files in different places on the two sys¬ 
tems, Installing NT 4.0 on a Win 95 sys¬ 
tem requires that you install to a new 
directory and then reinstall all your appli- 


PRODUCT INFORMATION 


Win tin ws NT 4.0 
Wurkslat ion: $319; upgrade, $ 149. 
Server! five-user license, SB09; 10-user 
license, $1129; upgrade from 3.x, $409 
(for first 90 days). 

Requires 4QG (or higher). Alpha, 
or other supported RISC chip 
Microsoft Corp. 

Redmond, WA 
(2mS) RB2-0O0O 
fax: (20G) 93G-7329 
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Getting to the Kernel: Is NT Still Safe? 

To improve NT 4,0's performance, Microsoft moved some of the OS's most critical pro¬ 
cesses closer to the unprotected code of the microprocessor. Now NT's Graphical Device 
Interface {GDI]-which handles alt writing to the screen-is in the NT Executive; this gives 
it Ring 0 status and potential access to important system-data structures. Ring 0 is one of 
the Intel processors' four protection modes, in which OSes typically run trusted or perfor¬ 
mance-sensitive kernel-level processes, such ns file management and keyboard input. 

This move raised concern that NT would be less stable and more likely to crash. We seri¬ 
ously considered t rying to prove or disprove the point by trying to "break" NT 4,0 with old¬ 
er video cards and drivers. But we quickly realized iha t such tests would take a lot o f work 
to prove what we already know from analysis: NT 4,0's stability will not he substantially 
affected by the Ring □ change. 

The real issue is-and always has bccn-unruly or buggy device drivers. Essentially, they 
have always been part of the OS and have had low-level control of the CPU. Bad ones will 
crash NT 4.0, just as they've brought all its predecessors to their knees. Microsoft is trying 
to steer people away from risky behavior by telling them to use only hardware that's on a 
Microsoft-approved list. A product's placement on the list means that Microsoft has writ¬ 
ten and debugged its device driver. 

Admittedly, th is smacks of a smug solution that serves to place the onus on users while 
requiring them, in some cases, to buy new hardware when they upgrade to NT 4.0, But 
again, the same was true with previous versions of NT. We think most corporate buyers of 
NT are not likely to stumble bl milly into hardware conflicts, especially with their mission- 
critical servers. 

It's true that when NT's GDI wasn't in the kernel's memory space, a crash theoreti¬ 
cally was more likely to freeze only the screen, leaving background processes intact. We 
haven't heard of this ever happening, however. Besides, rebooting would he inevitable, 
since at some point the user would need access to screen output. 

Filially, some nervousness about the GDI move tu the NT kernel derives from a mis¬ 
understanding about what Ring 0 status means. It does not mean that a process has carle 
blanche to write anywhere in memory that it pleases. Rules exist, but poorly written or ma¬ 
licious drivers have always been able to ignore them. -Eds. 


cations. For advice on the issues and pro¬ 
cedure s involved, check Microsoft’s up¬ 
grade paper at imp://www,micro5oft 
.com/nrworkstati on/95 toutw.htm, For 
an overview of the upgrade process, along 
with the possible paths and pitfalls, see 
the figure “Upgrade: The Roads to NT 
4.0” on page 127. 

Windows' perennial lack of driver sup¬ 
port continues to plague this release of 
NT (By comparison, Win 95 supports ap¬ 
proximately 1000 more drivers than NT 
does). Categories in which NT falls short 
include v ideo, audio, and PC Card subsys¬ 
tems. The Win32 Driver Model (WDM) 
is being advanced to address this prob¬ 
lem by providing a common set of I/O ser- 
v ice s an d bi nary- c o m pa ti b I e tie vi ce cl r i v - 
ers for future versions of NT and 95, 

Finally, if you have been running NT 
on a 386-bascd system, Microsoft has a 
message for you: it's time for you to stop. 
Performance considerations aside, Ni 4.0 
is now coded to require a 4H6 or higher 


processor to run on x86-based systems. 

Within the limits of the NT architec- 
tu re, Microsoft has done a good job of 
supporting hardware peripherals. N'T 4.0 
recognizes and configures itself auto¬ 
matically for a greater variety of hard¬ 
ware during installation than version 3.51 
does. And Microsoft has provided new 
NT 4.0-style drivers for a wide range of 
printers and video systems, 

There’s no d ouht that NT 4.0 has a slick 
interface, powerful features, and raw per¬ 
forin a nee. The more important question 
is whether it will work with your hard¬ 
ware and Software. You’ll have to answer 
those questions yourself, mainly through 
trial and error. But all in all T NT 4.0’s bet¬ 
ter performance and greater feature set 
arc adequate compensation for any up¬ 
grade troubles. Cl 


Robert L. Hummel is a computer programmer, 
consultant, and author. You can reach him at 

rhummol@monacf.nDt or at odilors@bix.com. 
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Let Microway build your next Graphics Workstation. 
Web Server or Personal Supercomputer using 

The fastest motherboard 
on the planet.., 

500 MHz , 7 Gigaflop 

It's a Screamer 


Memory, Cache, PCI . ■ . 

The biggest challenge to running numeric intensive code on 
CPUs clocked over 200 MHz is building a cache/memory 
subsystem capable of keeping up with the CPU’s numeric 
units. The 21164*s Harvard architecture starts with 
32 deep 64-hii register files, followed by two 8K pri¬ 
mary caches and and internal 96K cache. The 
21164’s external 128-bit data bns gets fed by 2 
to 8 MB of Bcache built with 9ns SRAMS. 

The 256-bit wide interleaved memory sub¬ 
system that backs up the Bcache can 
hold up to 512 MB of DRAM. The 
coupe de grace is the Screamer’s PCI 
bus interface, which can accommo¬ 
date both 32- and 64-bit PCI add-in cards. The 
Screamer is the biggest numeric winner Microway has intro¬ 
duced since we made it possible to run an 8087 in the IRM-PC in 1982! 


A motherboard by itself does not a system make. 

Microway adds the operating systems and compilers you need 
to put the 2 1164 to work. These include NT, Linux, DEC UNIX I 
and Open VMS, which new run thousands * J , 
of applications including AutoCad, Excel 1 
and Word. The Screamer and Micro way'$ ‘ wpMm-A&ml 
NDP Fortran, C I C++ and Pascal compilers 
are available to both OEMs and end users. 


HOPCMMAP* 


Micro 

May 


DEC, Alpha, Open VMS and DEC UNIX TM Digital 
NT. Excel and Word TM kflcrcvott. AutoCad TM Auto Dc*k. 
Streamer, NDP Fortran and Mtai&way TM Mtcrbway. 




Micro 

lAlay 


\ 


Microway 


And more . . . 

iMicroway also designs DSP 
cards based on the i860, personal 
Supercomputers that runup to 24 i86Q’s, Al¬ 
pha add-in cards and 32-hit globally optimized, 
RISC-scheduled compilers for the Alpha, 
Pentium and i860; running on DOS, OS/2, 
UNIX, Linux, NT, DEC UNIX and 
|Open VMS; Whether you are an end user or an OEM, our 
technical staff will gladly configure the correct solution. Since 
1982, Micro way has earned a solid reputation for designing 
state-of-the-art products and following up with excellent tech¬ 
nical support. 

Technology You Can Count On 


The Microway family of “Screamer’' motherboards utilizes the fastest 
processor to hit the workstation market in the last ten years! The DEC 
Alpha 21164 not only blows away all other CPUs, but has the VLSI sup¬ 
port needed to build memory systems that take full advantage of its 
numeric speed. Microway Alpha based products set a new standard in 
price/performance for workstations. The 433/500 MHz Alpha is a dear 
winner in both the numerics and integer processing arenas. With its 
ability to issue four pipelined instructions per cycle, the 21164 hits 
peak speeds of 2000 MOPS. Common numeric operations, such as dot 
products, peak at a mind-boggling, on-chip throughput of l gigaflop! 
This results in Linpack ratings that go from 150 to 600+ mflops (as 
vector lengths increase) and scalar rates of 160 to 300 mflops. Systems 
priced from $5995 for 300 MHz. 


Corporate Headquarters: Research Park, Box 79, Kingston , MA 02364 USA * TEL 508-746-7341 * FAX 508-746-4678 
http:/fwww, microway,com * info @ microway.com • France 33 146229988 * Germany 49 6997650000 * India 91 806637770 
* Italy 39 24984655 • Italy 39 27490749 • Japan 81 6 459 3113* Poland 48 22 487 172 • United Kingdom 44 1815415466 
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Jon Udell 



Helpful techniques 
for Web-based data 
collection and analysis. 



he BYTE Site is, among other 
tilings, a giant survey appli- 
I cation. Each of its 6D00 + 
i archive pages presents a link 
to a feedback form. Or rather, as [ ex¬ 
plained last October {http://www.byte 
.com/arr/9510/sec9/art1 ,htm), to a script 
that generates a form that's customized 
for each article. Recently, I began har¬ 
vesting this data to answer questions like 
“How highly do site visitors rare State of 
the Art articles? M and “How often do site 
visitors say they read BYTE magazine? 11 
We’ve also run Web surveys to ask visi¬ 
tors about their experiences with ISDN, 
assessment of uninterruptible power sup¬ 
plies (UPSes), and OS preferences. 

Along the way, Pve refined the tech¬ 
niques and tools I use to capture, store, 
and analyze survey data. I hope you'll find 
them useful for surveys and other kinds 
of Web-based data collection and analysis. 

The Form 

1 tend to bail out when confronted by a 
sprawling multipart Web form, and 1 
assume you do, too. So 1 try to make my 
own forms as concise as possible—ide¬ 
ally, just a single screen. The most effec¬ 
tive space-saving device is the Hypertext 
Markup Language (HTML) <sel ect> 
tag. The drop-down lists that it creates 
ask multiple-choice questions far more 
compactly than arrays of radio buttons 
or checkboxes can. Forms built with 
drop-down lists render more quickly. 
Browsers tend to struggle when given too 
many discrete form elements. 

While I prefer the drop-down list, two 
circumstances militate against its use: 
multiple selection and no sensible default. 


www.byte.com/ 


Web Project Conference 


http:// 


One Form, Many Uses 


O The survey form Is 
read by a Pori script*.. 

.that produces 
two script outputs. 

0 Os.pl is a Pori script 
that logs survey 
responses* 

0 Os.sql is a SQL script 
that creates a database. 


D iMMMBii 



001. SVy 
002'Svy 

0Q3.svy 

irecortM 

'name*,'John Smith'. 

'email ' ,' jsirtLth@sm th,com*); 


© This Peri script reads 
lugged responses and 
populates the database. 


Id 

e-mail 

John Smith 

j smitli@read er.com 






BENEFITS 

• Record field names In one place; tlie HTML form. 

• Automatically generate the Peri CGI script that processes the form, 

• Automatically generate the SQL script that creates tlie database. 

• Reuse the script that loads the database. 


OCTOBER 1396 BYTE 133 
























































Web Project 


'Die <s elect) tag does, of course, sup¬ 
port multiple selection* You simply add the 
attribute muitiple= w yes.” However, a 
multi select drop-down I ist looks the same 
as a single-select one* No visual cues tell 
you that multiple selection is available or 
that Ctrl-dick is the way to operate it* 
Explaining these things chews up screen 
space. If the number of choices is nor too 
large, you may be better off with a self- 
ex plan arory set of checkboxes. 

Without a sensible default choice, 
there’s a similar trade-off between a drop¬ 
down list and checkboxes. A drop-down 
list always returns a value; a checkbox set 
may not. To differentiate a passive 44 no 
reply” choice from a drop-down list’s 
active choices, you have to encode it 
explicitly as the default choice. You can use 
that item to document the drop-down 
lisr{c.g., ^mulriselect from below”). Still, 
I’m never quite comfortable with the 
semantic inconsistency of this approach. 
Again, you need to weigh the compactness 
of the drop-down list against the elegance 
of a checkbox set. 

To lay out your forms, you can use an 
IITML editor, or you can just clone an 
existing form and tweak it with a text 
editor, I do the latter; HTML widgets are 
really quite simple. To simplify layout, 1 
enclose dements between a <pre> , * . 
</pre> tag pair that specifies monospac¬ 
ing and hard newlines. Within this pre¬ 
formatted region, you can still use 
<strong> (bold), <em> (italic), or even 
Netscape Cf ont size> tags to clarify' the 
organization of the form. 

The Database 

For surveys and other dara-coI lection 
applications, the re’s no reason to wire the 
form directly to a database unless you need 
the information available in real time. 
Dumping records into structured text l lies 
is a simple, low-overhead, and highly 
effective solution. For example, the WYE 
on-line archive logs feedback as a set of 
f i I es, eae h co n tai ning a s i ngle AS CI l-de lim¬ 
ited record. The concatenation of this set 
of files forms a database im port file. 

When I began harvesting this data, 
though, I ran into a few limitations. The 
import records weren’t self-descriptive— 
that is, they didn’t carry field names along 
with values. Lacking names, ait import 
tool must rely on an ordering of fields 
defined elsewhere. Many import tools 
allow a special first row of field names. But 
including such a row in each record 


Web Surveys 


BOOKNOTE 


World Wide 
Web Database 
Programming 
for Windows 
NT ($39.95) 

by Brian Jepson 
John Wiley and Sons 

li tt p :// w w w. w iky.co m / eti m ph po ksj 
A great Perl-oriented tutorial for NT- 
based Web developers. 


»! 


wouldn’t solve another problem—poor 
handling of multiline text data. 

The surveys I run usually ask both quan¬ 
titative questions (“How much did your 
ISDN installation cost?”) and qualitative 
oties ("What was your ISDN experience 
like?”). No one tool is best suited to analy¬ 
sis of these two very different types of data. 
You want a relational database or statistics 
package for the quantitative data and a text 
database {possibly a searchable HTML 
archive) for the qualitative data. How can 
you store information destined for either 
or both of these repositories? I’ve settled 
on a text representation of a Perl associa¬ 
tive array: 

^record = 

('name 1 1 .'’vail”. 1 nd me2 *. "val 2 "); 

If you process the form data with a Perl 
Common Gateway Interface (CGI) script 
tliat uses cgi-lib {http://www.bio.cani 
,ae.uk/cgi-lib/) or an equivalent library, 
you’re given an in-memory structure of 
this type. Unfortunately, Perl lacks a prim¬ 
itive function to AS Cl l-ize such structures, 
but it’s not difficult: 

foreach $f (keys ^record) ( 
s/V/W/g: 
print RECORD 

..*f . , VA ,,,, .*in(Sf L'VWrP: I 

As long as you take care reconvert dou¬ 
ble-quote to hackslash-double-quotc, as 
shown here, this technique handles mul¬ 
tiline text fields nicely. 

If the file handle RECORD maps to the file 
0001, REC, a subsequent Peri script can 
parse and reconstitute the ire cord array 
with the single statement 

do ’0001.REC*; 

What’s the point of all this? I t’s now triv¬ 
ial to write Perl scripts that transform col¬ 
lections of such files into a variety of 


database import formats or directly to an 
HTML textbase. For relational analysis, 
sq l load .pi (htt p:// w w w, by te .c o m /a r t 
/download/sqlload.pl) produces a SQL 
load file containing a bunch of I NSERT 
IN TO statements. For textual analysis, 1 use 
variants of another script that builds a sim¬ 
ple, navigable Well archive. 

The Tool 

Pools that marry Web forms to databases 
tend to assume, reasonably enough, that 
you’re acquiring data directly into a data¬ 
base. They typically use tern pi adzed 
HTML forms containing triggers that read 
or write database fields. Fora survey, how¬ 
ever, it’s convenient to separate data col¬ 
lection from database import—particu¬ 
larly when you’re building both relational 
and textual databases from a common data 
set. Thus, there’s no reason to use a tem¬ 
plate-oriented tool such as Cold Fusion or 
the Microsoft Internet Information Server 
(IIS) Internet Database Connector (IDO), 

What’s more, Pve found that these 
products don’t simplify database book¬ 
keeping to the degree I’d like. They assume 
that you'll build both an HTML template 
and a corresponding database schema. You 
end up with two sets of field names that 
you have to maintain in sync. It’s not a 
big deal, hut life’s short and I'm lazy, so 1 
wrote form2db.pl (http://www.hyte.com 
/art/do\vjiload/forni2db.pi) to generate 
a database schema automatically from an 
I H ML form. This Perl script relies on the 
fact that browsers will quite happily ignore 
user-defined H TML attributes. For exam¬ 
ple, browsers render the input text box 
described by the following code: 

<input type= ,, text” name^’emai ]** 
dbtype=‘‘char (50)”> 

which is the same as 

<input type a ”text” naine^emai ]"> 

The dbtype attribute, which I simply 


TOOLWATCH 


gnu-win32 

{free at: ftp://ftp.cygnus.com/pub/ 
gmj-w in 32 /latest) 

Cygmis Support 

Mountain View. CA 

h t tp://w w w,cy g n u s.coni 

The gnu tools and libraries—gee, hash, prep, 

bison, the lat-fur NT [xfJG and PowerPC}. 
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THE INTERNET 
WITH LOTUS NOTES 


Lotus 


Working Together' 

Circlo 609 on Inquiry Card 
(RESELLERS; 610), 


As the Internet expands and creates new business 
opportunities, Lotus technologies provide the platform 
for the integration of the Internet and Intranet Into 
your daily business. 

Notes and the Net 

We've brought the power of Lotus Notes* to the 
Internet/Intranet Only Notes™ Release 4 offers 
replication, authentication, directory, messaging and 
security services in a single package - a fuJI set of 
proven facilities for developing functionally rich busi¬ 
ness applications, operating across platforms. And 
now, Notes is the software solution for developing 
interactive and secure Internet business applications. 

Introducing Domino 

Domino is code name for the new server technology 
which transforms Lotus Notes into an interactive Web 
applications server, allowing any web client to partici¬ 
pate in Notes applications securely, Domino bridges 
the open networking environment of Internet 
standards and protocols with the powerful application 
development facilities of Notes. The new Notes server 


provides businesses and organizations with the ability 
to rapidly develop a broad range of business applica¬ 
tions for the Internet and Intranet, 

...and More 

Lotus’ InterNotes™ Web Navigator delivers Team 
Surfing" Much more than just a browsing tool, it's 
Internet access integrated into the core Notes 
environment. Features like Web Tours and 
Recommended Pages allow users to share Internet 
experiences and resources, thus sharing valuable 
knowledge and adding to team collaboration. 

Other Notes Internet products and services include 
InterNotes News for managing USENET access, Notes 
Network Information Center for direct Notes-to-Notes 
communication, Lotus NotesiNcwsstand™ for subscrip¬ 
tion-based publications over the Internet, and more. 

www.lotus.com 

For more information on how you can embrace the 
Internet with Lotus Notes, and to get your copy of 
Domino, explore Lotus on the Word Wide Web at 
w ww.btus.com or call 1-800-828-7086, ext Cl 77\ 


* In Canada, cait } -80Q-G0-L0TU5, c i 93S ictus Development Corporation , £5 Cambridge Portray, Cambridge. MA 02142. 
lotus Notes is a registered traaemark and Notes, lotus Notes Newsstand and InterNotes are trademarks of Lotus Development Corporation. 
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Using the Perl 5 ODBC Module 

use Nl: : ODBC : $0 new NT: : ODBC( "DSN-OS'*); 

@use_d i - (‘ use_cl UjitaC * f use_cl i_os2' * *use_cl i_w95 1 , 

1 Ujse_cH„nt*, * use^cl 1_unix' , * use„el i„w3x'); 
foreach Ss (@use_cli *®use_srv) [ 
if (So->sqI(“select Ss* count C*J from Sview group by is") !«■ 
0 ) 

1 die; ]: 

print M \n“; iprintData;} \ 

sub printOata i 
1 oca ) (idata); 

while £ So-Hetchrow) (foreach if ($o->ff#ld names} t 
Sdata - So->data(if); print Sdata . M \t": ) print 44 \n n : I 1 


invented, means nothing to browsers* 
However, when 1 write forms using this 
attribute, they can double as database 
schemata* Form2db.pl parses these en¬ 
hance forms and emits a SOL CREATE 
statement* Do you have to abamkni your 
HTML editor if you go this route? Mot if 
it’s a smart one that knows how to preserve 
user-defined HTML. Adobe, for exam¬ 
ple, says PagcMill 2.0 will do this. 

There’s still more mileage to he gotten 
out of forni2db*pl I’ve said that 1 store 
each record initially as an ASCJl-tzed Perl 
associative array* That implies a CGI scri pu 
wired to the form, that writes the ASCII 
file. It's a simple CGI script— so simple, 
in fact, that form2db.pl can create it 
automatically. When I wrote the form for 
our OS survey, for example, 1 pretended 
that the script os.pl already existed: 

<form action°''os *pl "> 

When form2db.pl reads this form, it 
makes the imaginary script real. The sin¬ 
gle occurrence of the name os in the form 
tag drives several related processes. It 
becomes the name of the table created by 
formZdb.pl's SQL CREATE output, the 
name of the file containing that output, 
and the name of the subdirectory in which 
os.pl deposits records. The figure “One 
Form, Many Uses” on page 133 summa¬ 
rizes these interactions. 

The Analysis 

In July’s TpolWatch* I mentioned iodbc 
{ft p://ftp.J igex. n et/p u b/a ee ess / psii/i od be 
.zip), a command-line interface to the 
Open Database Connectivity (ODBC) sul>- 
system on Windows 95 and NT, It's the 
thinnest-imaginable ODBC wrapper, and 
therein lies its strength.To load the OS sur¬ 
vey data into a database, 1 used ODBC 


Admi nistrator to create a new data source 
called OS. ( The driver was MS Jet 3.0 and 
the format was* mdb, but I could have used 
any database supported by ODBC.) I then 
issued one command to execute the SOL 
CREATE code written by form2db.pl: 

i odbc ’ S 05 < os. sql 

and another to execute the SOL 1NSERT 
INTO code written by sqlload.pl: 

iodbc -S 0S < os.lod 

Then l launched iodbc in interactive mode 
to begin exploring the data set: 

iodbc -S os 

1> select countC*) from os 

This approach makes me a knuckle- 
scraping Neanderthal or an avant-garde 
minimalist, depending on your perspec¬ 
tive. I see n the latter way, because 1 find 
that operating a full-blown wizard- 
equipped GUI database can take more rime 
and effort than just typing the small hits of 
SQL you need. What’s more, as you write 
those SQL statements, you discover pat¬ 
terns—that is, opportunities to parame¬ 
terize and automate SQL queries. 

Perl coupled with iodbc is one way to 
exploit those opportunities, but it’s awk¬ 
ward. Perl has to write SQL statements to 
a file, invoke iodbc on that file, and then 
parse iodbe’s output. A better solution is 
odbc.pm, a Perl 5 module that makes 
ODBC Sql Execute and Sql Fetch calls 
directly available to Perl programs. This 
has two major advantages: The SQL code 
doesn’t have to take a trip through the 
file system, and its output comes back 
neatly chunked by row and column. 

These two m cth < >d s are co m plem|n tary* 
I use iodbc when first exploring a data set 
and odbc.pm to codify the repeatable pat¬ 


terns that emerge from that exploration. 
Today, all this happens on my NT systems 
only because, while ODBC itself is avail¬ 
able for Unix, iodbc and odbc.pm are not 
yet available. But the Perl scripts I'm dis¬ 
tributing with this article will work fine on 
Unix, as will the generic SQL code they 
produce, I f you're in need of a 1 jghtweight 
Unix SQL engine to use in conjunction 
w r i th tltese, rry msql (http://www.bunyip 
.com/). 

The Methodology 

What did our OS survey reveal? Nothing 
of value, I’m afraid. I got so absorbed in 
the mechanics of Web-based data collec¬ 
tion and analysis that I ignored the most 
fundamental survey precept. BYTE senior 
editor Tom R. Halfhill puts it succinctly: 
“You can't let the studied population select 
itself." Team OS/2, an international band 
of OS/2 enthusiasts, drove that poin t home 
with a vengeance. 

Two days into the survey, analysis 
showed that usage of the Mac OS, OS/2, 
Unix, and various Window's flavors—on 
desktops and servers—was comparable to 
what many other sources have reported. 
A few days later, Team OS/2 struck, and 
0S/2’s numbers soared. An Alta Vista 
search of the Usenet uncovered one cause 
of the surge—a posting to comp.Q5.us2 
.advocacy, which contained the uniform 
resource locator (URL) of the survey page* 

We reported the results in last month’s 
Bits section on page 32. However, please 
don’t quote the three pie charts, which 
show GS/2 T s dominance, without also 
quoting the portion of text showing that 
an OS survey response was 12 times more 
likely to come from the Internet domains 
ihm.com and ibm.net than was a typical 
BYTE Site visit. 

We'll continue to run surveys on The 
BYTE Site. The anecdotal information 
we've gathered, for example from the 
ISDN survey, seems valuable as an indica¬ 
tor of trends and opinions. Quantitative 
data may have some limited value as well, 
on subjects charged with less religious fer¬ 
vor. However, we won't put much stock 
i u the numbersuntiI we can invite true ran¬ 
dom samples of participants, probably 
from a (yet-to-be-developed) site-regis¬ 
trar ion database. For that valuable lesson 
Iearned, we have Team OS/2 to t hank. Cl 


Jon Udell is BYTE's executive editor for new 
media* You can contact him a/ jon„u@duu5 
.byte.com* 
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Siemens Nixdorf's ComUnity aims to turn Visual Basic 4.0 into a client/server 
environment but falls short. By Volker Weber and Hans-Jochen Schmitt 


Enterprise Visual Basic? Almost... 
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ComUnity 01 Framework 
$rooo per seat (quantity 
discount available) 

Siemens Nixdorf 
Information Systems, Inc* 
Burlington, MA 

(BOO) 225 1484 

Circle 983 
on Inquiry Card 

Siemens Nixdorf 
Inform at ion ssyst erne AG 
Munich, Germany 

Circle 984 
on Inquiry Card. 


ComUnity OT Framework's Tailoring Tool lets users 
modify a custom application's Ul. 


(though Microsoft markets 
the Enterprise Edition of Vi¬ 
sual Basic 4.0 (VB4) as an en¬ 
terprise-level client/server 
tool, the product still lacks the high-lev¬ 
el business-logic tools of such client/serv¬ 
er mainstays as PowerBuilder. 

Now, along comes Siemens Nixdorf, 
the German computer company, with 
a major effort to provide an overarch¬ 
ing f ramework for client/server develop¬ 
ment that ex ploits VB 4's open program¬ 
mable objects. Call eel ComUnity, the 
framework prescribes how to build dis¬ 
tributed client/server applications. The 
related development environment is 
called the Open Techftdlogy (OT) Frame¬ 
work, which in its first incarnation works 
with VB4. Siemens Nixdorf plans to port 
it to t ither languages, including C; t-+ ♦ Our 
examination of a beta version revealed 
an ambitious product that nonetheless 
falls well shore of its goals. 

Members of the ComUnity 

ComUnity consists of a three-layer ap¬ 
plication model that comprises a Pre¬ 
sentation Layer, a Business Logic Layer, 
and a Database Layer {see the Tech Fo¬ 
cus figure on page 150), This model, like 
other three-tier architectures, offers ad¬ 
vantages in scalability, usability, main¬ 
tenance, and performance compared to 
monolithic applications. You can distrib¬ 
ute the layers across a network, with the 
Presentation Layer on users' desktop com- 


RATINGS 


TECHNOLOGY * * * * 

IMPLEMENTATION * * * 

puters, the Business Logie Layer on an 
applications server, and the Database Lay¬ 
er on a database server. 

To implement ComUnity's architec¬ 
ture in VB, Siemens Nixdorf had to em¬ 
ploy Microsoft's standard development 


tools, including VB 4 itself, Microsoft 
Visual C++ 2*2, and OLE components. 
But because these tools are best suited for 
small-scale software projects, Siemens 
Nixdorf added more tools to improve 
support for large projects. 

Inside the OT Framework 

Central to OT Framework’s Database 
Layer is a relational data dictionary that 
serves as a central repository where all 
the rabies, attributes, and relations are 
managed* From the data dictionary, OT 
Framework generates Open Database 
Connectivity (ODBC) data sources, mi¬ 
grates databases, generates SQL state¬ 
ments for data access, and even produces 
simple entry forms for the user interface. 
Unfortunately, even though you can 
manage the data dictionary with a sim¬ 
ple data-entry and maintenance tool, OT 
Framework provides no graphical rep¬ 
resentation oftliedata-diedonary infor¬ 
mation, It does, however, import data 


models produced with CASE tools, such 
as Micro tool's CASE 4,0 and IBM's Mood, 

The data dictionary becomes part of 
the run-rime environment repository 
that's distributed with OT Framework 
applications. Because the data dictionary 
contains information on the relationships 
between tables, applicadonscan provide 
for relational integrity even if the under¬ 
lying database has no such provisions. 

The Presentation Layer, which es¬ 
tablishes the user interface (111), is built 
around VB 4* A forms generator uses the 
data-dictionary information to gener¬ 
ate default VR4.0 data-entry forms. You 
can customize these forms, but they also 
work with real data right out of the box. 

OLE Automation acts as the glue be¬ 
tween the Presentation Layer Ul and the 
Business Layer. Perl scripts linkcodeand 
single Ul controls, bur the program gen¬ 
erates them automatically, so users don't 
have to deal directly with Perl. A cross¬ 
checker monitors the Ul forms against 
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Review 


Enterprise Visual Basic? Almost-** 
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Linking Tiers with Remote OLE 

Diviilr et imjjern (divide and rule)—split tin jj applications into three 
parts—is the state of the art in client/server tech oology* Modern client/ 
server applications, such as SAP's R/3, use a Presentation Layer [For 
realizing the user interface) and a Database Layer (for storing persis¬ 
tent data), which are held together by a Business Logie Layer* For per¬ 
formance or maintenance reasons, the different layers can be imple¬ 
mented on distributed systems in a network. 

To a programmer, the problem is not whether to split the applica¬ 
tion, but to choose a distribution technology that allows the parts to 
communicate over a wide range of networks ami OSes, Remote proce¬ 
dure calls (RPCs), Common Object Request Broker Architecture (CGRBA), 
and IBM's Distributed System Object Model (DSOM) are possible solu¬ 
tions. With Visual Basic 4.0 [VB 4) Professional Edition, Microsoft has 
offered yet another option: Remote OLE. 

Remote OLE allows OLE servers and clients tu be dislributed over a 
Windows-based network* Instead of invoking OLE server methods on 
a local machine, the OLE client sends OLE requests over the network to 
a remote OLE server. Siemens Nixdorf chose Microsoft's Remote OLE 
as the primary communications technology for distributed, three-tier, 
client/server applications*Therefore, applications built with CnmUnity 
OT Framework are implemented as VB 4 OLE servers, and thus they can 
be distributed fairly easily via Remote OLE* 

Theoniy catch to this efegant Remote OLE solutionis its ineompat- implementing ComUnily applications as OLE servers 
ibilitv with non-Windows environments. lets them communicate over a network. 


Three Tiers for ComUnity 

c 


Presentation Layer 

[VB 4.0 code) 


User dew (Visual Basic farm) 
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(Business management 
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Data 
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any modifications in the darn dictionary. 

The forms are stored in the run-time 
repository, and you can use OT Frame¬ 
work tools to further customize the U1 by 
working on the forms data. Users can use 
the Tailoring Tool (see the screen on page 
149) to customize the UI: data-entry fields 
can be switched off, changed, 01 moved, 
even in the delivered version of an appli¬ 
cation* Developers who are skittish about 
giving users this much control over the UI 
can turn the tailoring tool off* Regardless 
of whether a site contains some highly in¬ 
dividualized UIs, centralized program up¬ 
dates can merge with them seamlessly. 

Putting It All Together 

As the Tech Focus figure indicates, the glue 
between the UI and the database is the busi¬ 
ness Logic Layer, OT Framework imple¬ 
ments this layer in VB 4 code using the new 
VB 4 class concept* This pseudo-object-ori¬ 
ented feature allows you to define reusable 
classes and instances, but it doesn’t sup¬ 
port inheritance or polymorphism* OT 
Framework comes with predefined class¬ 
es for UI handling and general-purpose 
business applications, such as order entry. 

The application framework itself is a 
template-based VB data dictionary called 


Code Wizards, Regrettably, except fora 
run-nme debugger, there are no tools in 
the Business Logic 1 -ayer—you’re on your 
own as far as business processes are con¬ 
cerned* Thus, any higher-level knowledge 
must go from paper directly into VB code* 

An Incomplete Toolkit 

If you're not familiar with the VB environ¬ 
ment, ODBC data sources, or tool-based 
software development environments in 
general, installing ComUnity can be a bit 
daunting* The beta version of the setup 
routine had some rough edges; the ODBC 
data sources for the data dictionary and 
the ta rge t ap p I i ca 11 on s a re nor add ed a u to - 
matically. You must also add the VB Code 
Wizards and Form Wizards manually to 
the VB environment. 

From a lone developer’s point of view, 
OT Framework’s major advantage is its 
vast library of reusable VB code for busi¬ 
ness applications software. The tool is rath¬ 
er loosely integrated with the VB environ¬ 
ment. For small-scale projects, it does not 
go much beyond VB4 or other add-ins and 
components that are on the market* 

ComUnity also lacks an integrated ver¬ 
sion-control and project management 
tool. It relies on Microsoft Visual Source 


Safe, which comes bundled with the VB 4 
Professional Edition, for version control* 
But Siemens Nixdorf says it’s working to 
integrate Microsoft Project into a future 
version of ComUnity OT Framework* 
Missing from this first implementation 
of the ComUnity architecture are integrat¬ 
ed Upper-CASE tools, such as data model¬ 
ers and object-oriented modeling tools* 
Sinkiilg the whole business logic into pure 
VB code is asking for trouble, especially if 
users ask for changes in the application* 
As long as you equate cross-platform 
development with Windows95 and NT on 
Intel platforms, you'll have no problems 
with OT Framework. Its VB-centric ap¬ 
proach restricts you to those platforms* 
In the final analysis, ComUnity OT 
Framework caters to very specific needs. 
If you’re a VB developer building large- 
scale business applications and are willing 
to learn a new application framework, give 
version LQ of ComUnity' OT Framework 
a closer look. Everyone else should take a 
pass on it for now. 0 


Vo Ikcr Webernnd Huns*jochetl Schmitt are pri> j- 
ctpals at ifos t a consulting firm in Darmstadt, 
Germany, They can be reached at 100120.577 @ 
CompuServe,com* 
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EXPLORING 

CHEMISTRY 

FOR WINDOWS 


EXPLORING CHE- 
M1STRY contains a 
large number of topics, 
which include: the laws 
of chemistry; Lavoisier, 

Da]urn and Proust: the 
weighted balance of chemical 
reactions; matter; pure 
substances and mixtures; 
elements and compounds; atoms 
and molecules; atomic models; 
the orbital quantum model and 
chemical bonds. It is also 
possible to select the 
dements on the basis of 
their chemical and 
physical properties and 
to make a comparison 
of the data for several 
different elements by 
creating a graph. 


The EXPLORING series is a multi-media 
collection for Secondary School students, 
designed specifically to help them learn in 
a simple and intuitive manner. It is not 
intended solely for students but also for anyone 
wanting to increase and broaden their knowledge of 
a specific subject. The user can learn all the information 
either by following the topics step by step or by navigating 
through the contents. Learning is pleasant and the results are 
guaranteed thanks to particularly sophisticated multi-media 
techniques, such as the use of graphics for a more effective 
understanding of the contents, hypertext links for moving 
from a given topic to other related ones and helpful functions 
for searching for the best-known terms. 


EXPLORING PHYSICS 

FOR WINDOWS 


EXPLORING PHYSICS is split 
up into several learning units co¬ 
vering the main topics of physics: 
the measurement of physical 
magnitudes; units of measurement; 
the analysis of experimental data; 
from the analysis of data to physical 
laws; speed, acceleration and force; 
equilibrium in stiff bodies and fluids; energy, tem¬ 
perature and heat; 
and electricity and 
the related pheno¬ 
mena. 


:al ^1 


Minimttm co^figuration: 100% MS ■ D OS 
compatible PC. CP U 80386 or higher. d Mb of HAM 
(8 Mb ore rrcommruded), hunt disk with 6 Mb of 
available Sfwce, ™om<\ VGA gniphic ami or higher, 
ItfrkfriM'j J. / or higher. Rtctuti me tided: Windo* .> 
compatible audio card. Wthdows compatible printer, 


Available in English, German, Spanish and Italian 


MS {HA nJ WINDOWS arc IrgiUmcd IraJtmuk' ul Cbtpantlm 


EXPLORING 
MATHEMATICS 

FOR WINDOWS 

EXPLORING MATHE- 
MAT ICS covers a range of 
many different topics: sets and 
their relationships, classes of 
equivalence, real and non-real numbers, operations 
and properties, algebraic expressions, monomials 
and polynomials, logical operations, equa¬ 
tions and disequalions, systems of equations 
and disequalions and their performance, 1st 
and 2nd degree equations, ^ ^ 
radicals, parametric equations T I 
and biquadratic equations, 11 


3 


<S>.- 

FINSQN arl 

Via Monlapulciano, 12 
20124 Milano (ITALY) 
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Guildford ■ Surrey GUI 2AB 
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9122493-XX $49,95 
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Counts as 2 


0305617 $55,00 

Hardcover 
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5B71114-XX $44,95 
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8820901 $27.95 


0454618 $49,50 

Hardcover 


0821746 $29.95 


8819512-XX $34.95 
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0571996 $60.00 BB19695 $27,95 0676208 $34,95 00507670CX $50.00 5072757-XX $49,99 
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8821770-XX $39.95 8821428 $29.95 8821401 $24.95 9119549 $39.95 0633010 $60.00 
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892136X $32.95 0203466-XX $45,00 0514879 $34.95 0575173 $30.00 8821495-XX $29.95 
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If card is missing, write to: Computer Professionals’ Book Society, 

A Division of The McGraw-Hill Companies, P,0. Box 549, Blacklick, OH 43004-9918 


© PHONE: 1 - 614 - 759-3666 (B:3 Q am, to 5:00 p.m. EST Monctay-Friday) 
% FAX: 1 - 614 - 759-3749 (24 bourn a day t 7 days a wook) 



THE EASY, RELIABLE 
WAY TO SATISFY YOUR 
PROFESSIONAL NEEDS 


yu BOOKS 

for 

ONLY 

$^|95 

plus 1 book 
FREE upon 
prepayment 

when you join 

Computer 
Professionals 1 
Book Society 


As a member of the 
Computer Professionals' 
Book Society... you 1 II enjoy 

receiving Society bulletins every 
3-4 weeks containing exciting 
offers on the latest books in the 
field at savings of up to 50% off 
the regular publishers' prices. If 
you want the Main selection, do 
nothing and it will be shipped 
automatically, if you want an¬ 
other book, or no book at all, 
simply return the reply form to us 
by the date specified. You'll have 
at least 10 days to decide. If you 
ever receive a book you don't 
want due to late delivery of the 
bulletin, you can return it at our 
expense. And you'll be eligible 
for FREE BOOKS through the 
Bonus Book Program. Your only 
obligation is to purchase 3 more 
books during the next 2 years, 
after which you may cancel your 
membership at any time. 

All books are softcovor unless otherwise 
noted Publishers' prices shown If you 
select a book that counts as 2 choices, 
write the book number in one box and 
XX in the next A shipping/handlinfl 
charge S sales tax will be added Lo ail 
orders ©1996 CPBS 
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RAD Software 


Powersoft’s Optima + + makes C+ + client!server 
development a drag-and-drop dream. By Rick Grehan 



A C++ Tool That Cures VB Envy 


n spite of all the com plaints 
about Visual Basic (it’s slow, 
it’s only somewhat object-ori¬ 
ented}, you have to love how 
easy it makes building user interfaces 
(UIs). Wouldn’t you like to have the same 
building-block-style environment in a 
C++ package? 

Powersoft’s Optima+ + is about as 
close as you’ll get... for now. Iris a rapid 
application development (RAP) system 
for Windows 9 $ and NT that incorporates 
the best of current Windows develop¬ 
ment systems. Look at who’s contributed 
genetic material to its conception: Wat- 
co m, p ro d u ce r o f on e o f th e b e st C/C+ + 
compilers for Intel platforms; Sybase, a 
database organization of considerable 
repute; and Powersoft, creator of the 
PowerBuilder fourth-generation lan¬ 
guage (4GL) development system. The 
result ts a combination III builder, client/ 


Just Up the Road 

Soon-to-be-reieased editions of 
Optima++ will include: 

" Sybase SQL Anywhere 
(four-user version) 

* Internet components 

* Integrated support for Java 

* Team programming 

* Native database drivers 


server database construction kit, and gen¬ 
eral-purpose C/C+ + compiler that will 
probably have Delphi and VB developers 
sneaking peeks over the shoulders of 
Optima+ + users. 

Cultured Drag and Drop 

Oprima+ + *s most elegant feature is 
without donht its drag-and-drop pro¬ 
gramming, Thu designers have turned 
on-line help into a referencecard^ a kind 


of souped-up hierarchical help system 
structured in outline form. The upper- 
level branches of the outline consist of 
the object categories understood by Opti¬ 
ma + + : database objects, graphics ob¬ 
jects, menu objects, and so forth. The 
leaves are the object methods. 

The reference card is much more than 
a static help mechanism. For example, 
associated with any visual object {say, a 
button) on a form is source code for han¬ 
dling events that the object receives. 
Open a window to that source code, grab 
any other visual object (say, a listbox), and 
d rag that objcct into the source code wi n - 
dow. This will cause Optima+ + to open 
the reference card, properly positioned 
to the methods associated with that list- 
box. With just a few more mouse-clicks. 
Optima + + will automatically write the 
source to invoke the selected method for 
you. 

Components and C++ 

Drag-and-drop programming is only part 
of Optima++ T s allure. Because it uses a 
co n str u c t i o n-by- comp onents paradigm, 
you’ll find no ji visual components as well 
as visual ones (e,g,, database query com¬ 
ponents and transaction components). 
Optima++ can also incorporate GLH 
Controls (QCXes) into its component 
toolbars, which means it also creates 
entries in the reference card for each 
OCX. Consequently, you manipulate 
OCXes in the same way as the native com¬ 
ponents supplied with Optima + + , 
Finally* because Optima++ is, after 
all, a C+ + development system, it wraps 
a number of system services in easy+o- 
handle classes (e.g., thread objects). Its 
debugger is as full-featured as any Fve 
seen, going so far as to include a memory 
tracker, which can locate a number of 
memory-related bugs. The memory 
tracker’s coverage ranges from simple 
leaks to more elaborate validity checks 



on objects such as strings and Graphical 
Device Interface (GDI) handles. 

What's Ahead 

At the time of this writing, only Opti¬ 
ma + +’s Developer Edition was in re- 


RATINGS 


TECHNOLOGY * * * * 

IMPLEMENTATION * * * * * 

lease. Professional and Enterprise Edi¬ 
tions will appear soon (see the text box 
“Just Up the Road”), If the upcoming edi¬ 
tions are as well done as the Developer 
Edition, they could well be the steplad- 
ders that many VB developers need to 
begin their ascent to the otherwise fright¬ 
ful altitudes of C + + programming, 0) 

Rick Grehan is senior technical editor of BYTE 
reviews. You can reach him on the internet at 

rick g@bia.com. 
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Notebook Computer 


r 

With Compaq’s Armada 4100 family, you 
build the notebook you need. By Dave Rowell 

Notebook Under Construction 


love Compaq's new Armada 
4100 notebooks for many rea¬ 
sons, bur particularly for their 
configurability* Compaq lias 
taken the concept behind Digital Equip¬ 
ment’s Hi No re Ultra II notebooks and 
run with it* 

The standard 6-pound, 1.5 -i nch-tbick 
configuration lias an internal floppy 
drive, but the battery is in the sturdy han¬ 
dle, which can prop up the rear 10 de¬ 
grees or fold up to protect the I/O ports 
in transit* Remove the handle and replace 
the modular floppy drive with a $1 99 bat¬ 
tery module, and you have a 5-pound 
slim-line notebook. Two screws with D- 
ring loops make the handle attachment 
easy and secure. 

Going the other way, you can attach 
the optional$3 99 CD-ROM base and have 
a n 8 ♦ 2 - po u n d in u 1 1 i me d ia n ot ebook * T h e 
base holds a 4x CD-ROM drive, two more 
(larger) stereo speakers, and a hay for 
another battery. Remove the floppy 


Application Score 
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drive, and the notebook can hold three 
lithium-ion batteries for a really long 
flight 

In anyconfiguration^ii Armada 4100 
is bulkier than a Hi Note Ultra II, but it’s 
also more functional, holding floppy and 
CD-ROM drives simultaneously, for 
example. The Armada's magnesium- 

154 0 Y T £ OCTOBER 1 90S 


alloy frame gives it strength and conducts 
heat from the processor. Compared to 
Compaq's larger LTE IJOO series, the 
Armada 4100 notebooks lack the option 
of a full docking Station with drive bays, 
fh ey cat i, h owev er, atta cl i to a pt > n - re pli¬ 
cation base (with or without the CD 
expansion unit) that has an Ethernet port* 

Pricing is competitive, starting at 
$2599. I rested the high-end Armada 
41 TOT, which costs $4599 and includes a 
133-MHz Pentium, 16 MB of RAM on the 
system board, an 11.8-inch active-matrix 
color display, and a LG8-MB hard drive 
(the current maximum). With the CD- 
ROM expansion base and an extra bat¬ 
tery, I was up to $5197* You can add up 
to 32 MB of additional RAM using two 
dual in-line memory module (DIMM) 
sockets. All models come with 256 KB of 
9-nanosecond static RAM (SRAM) cache, 
a PCI bus, full video and audio ports, 
speakers and a microphone, an infrared 
port, and zoomed-video-enabled PC 
Card slors* 

Displays are upgradable* Compaq 
designed the 4130T*s 11,8-inch, 800- by 
600-pixel active-matrix color display 
with a limited horizontal viewing angle*, 
which is better for plane flights than con¬ 
ference rooms* Less expensive models 
can have 10,4-or 1 l.3-indi dual-scan dis¬ 
plays, You get your choice of pointing 
devices* Armada 4100 notebooks come 
standard with a Cirque-type touchpad, 
but you can order it with a trackball and 
swap out one for the other. 

The four programmable keys along 
tile top left of the keyboard are surpris¬ 
ingly useful A Compaq extension to the 
keyboard control pane! lets you assign a 
program to each key, choosing from a list 
of all runnable programs. You can press 
a key to launch Explorer, for example* 

Compaq adds some nice touches to 
the Windows 95 environment. A slick 
power management control panel offers 

***** Outstanding 



Armada 4130 ! 

*5197 

(estimated street price with a mobile 
CD base with an extra ballury) 

Compaq Computer Gorp, 
Houston. TX, {800} 345-1518 or 
(713) 370 0670; lax: (713) 514 ■ 174 0 
http://w ww nompaq, nom 
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many sensible options, like AC power 
management, that are easy to figure out 
and modify* Compaq’s diagnostics pro¬ 
gram tells you more things about your 
computer than you'l l ever want to know. 

In performance, the Armada 4130T 
ties the NEC Versa 603OH, the perfor¬ 
mance winner in this month’s NSTL 
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Hardware Lab Report (seepage 114), In 
design, Compaq has really hit a sweet 
spot* I expect the Armada to be both 
admired and copied* El 


Dave Rowell is a BYTE senior technical editor 
who handles hardware reviews, You can reach 

him at drowoii@bix.com* 
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Call the Observer 
and get the Picture 


What’s going on? What is the traffic like 
today? The Observer can provide instant 
answers for professionals in any business* 
Whether you work for the road traffic ad¬ 
ministration, a security company, the poli¬ 
ce, or are just an ordinary commuter, you 
can get a bird’s eye view of any situation* 
Simply call the Observer from your laptop 
or desktop PC, or arrange for the Observer 
to call you* 


The Observer - your intelligent eye 

The Observer offers a wide range of practical applications 
for security companies, banks, post offices, railroads ere. 
Perhaps the Observer is exactly what you've been waiting for 
co give your WWW sice a visual dimension? The number of 
applications is limited only by your imagination. Remember: 
The Observer is a tiny computer built into a camera, 
offering an extremely versatile combination. 

This is the Observer 

The MET Observer consists of: A video camera (mono¬ 
chrome or full color), a 486 PC with 8 MB RAM and a 
Hard Disk The entire system is miniaturized: H: 55 mm x 
W: 73 mm x L: 250 mm. The Observer is 100% PC compa¬ 
tible and can be supplied with Windows,DOS pre-installed. 
And for communication, you can choose from the open 
marker and install [SDN, GSM, modem or network PC 
card (PCMCIA) type I or IL 


Windows .m:.! DOS .ire registered trademarks of Microsoft Corporation 



MRT micro as. Strnmsvn. 74 N-2010 Stromman, 
Norway Tel: +47 63 B9 63 00 Fax: +47 63 89 63 01 
USA Id.: +1 303 793 3660 Fax: +1 303 793 3061 
Germany Tel: +49 8092 880 77 Fax: +49 8092 880 76 
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Call for your nearest distributor 


-= PROTEC 


1 "800-363-8156 Ext. 245 
Web: http://www.protec.ca 

Tel) <514) 430-5832, Fox: (514) 630-2987, E-mail: sales@protec.ei 
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Jerry Pournelle 



Of Zip and Spam 
and NT 4.0 


Jerry finds new uses for 
removable drives—once 
be gets SCSI drive 
assignments under control. 


he worst prediction I ever 
made was that using spinning 
metal for mass storage would 
go away. “Silicon is cheaper 
than iron,” l said* That hasn't happened. 
Mass storage, like memory, lias become 
so cheap that anyone who loses work 
because It wasn't backed up deserves 
what happened. 

You can add mass storage by getting a 
big hard drive and adding it to your sys¬ 
tem. That's worth doing, but there's an 
easier way 

The Iomega parallel Zip drive has 
become something between a standard 
and a necessity. Attach ir to the parallel 
port of any FC, run one “giiesr” pro¬ 
gram from a floppy disk or your hard 
disk, and you have a 1(H)-MB removable- 
cartridge drive to use for backup and file 
transfer. It's extremely well behaved, 
attaching itself as the next unused drive 
letter, and it leaves no residual problems 
when you disconnect it. 

The last time 1 talked about the paral¬ 
lel Zip drive, 1 casually said “alas, no 
Mac." Since a Mac has no parallel port, 
that seemed obvious enough. 1 have since 
got a ton of e-mail, some polite, remind¬ 
ing me that the SCSI version of Iomega’s 
Zip drive works just fine with Macs. 

Some of the mail was nasty. I know a 
columnist who swears he will never again 
mention Macs because he's weary of the 
hate mail lie gets whenever he writes any¬ 
thing hut fulsome praise about the Mac, 
Although 1 guess I have a bit thicker 
skin, really, people, you do your cause no 
good this way Save your hate mail for 
your enemies, or better yet, for archiving 
before you send ir. 

Anyway, 1 have a SCSI Zip drive, and, 
indeed, it works with Macs. Wit h System 
7.5's PC Exchange (ora similar utility), 


the Mac can read DOS-formatted Iomega 
disks, so you can use tlie Zip drive as a con¬ 
venient sneakernet with backup for trans¬ 
ferring data files between Macs and PCs, 
The SCSI drive is a lot faster than the 
parallel drive. It took 6 minutes to trans¬ 
fer 44 MB (some big files, lots of small 
ones, a complex subdirectory structure) 
from a bard drive to the parallel Zip 
drive; doing the same operation with the 
SCSI Zip drive took just under 2 minutes. 
Writing that 44-MU directory from the 
parallel Zip drive to a hard drive took 
about 5 minutes, as opposed to about VA 
minutes with die SCSI Zip drive. If you're 
after speed, or you want to transfer 


from a PC to a Mac and back, dearly 
you'll want the SCSI version. On the 
other hand, if what you want is backup 
and convenient file transfer among PCs, 
the parallel version is preferable. 

The SCSI Zip drive will run off any 
standard SCSI com roller, or you can buy 
Iomega’s SCSI controller card, which 
appears to be a standard Adaptec SCSI-1 
card. Installation for using it with the Zip 
d ri ve i s wel I d ( j cu n lent ed. M y ad v ice is u) 
get an Adaptec SCSI-2 card, but the 
Iomega card will certainly work. Instal¬ 
lation of a SCSI card is simple provided 
you have a free interrupt request (IRQ), 
DOS-only systems don’t need an IRQ. 

For my first test, I connected the SCSI 
Zip drive to the SCSI outlet of the Dis¬ 
tributed Processing Technology caching 
drive controller on Pentafluge, the Pen¬ 
tium 60 system we built a couple of years 
ago. This is an older controller that 
requires a jumper setting to activate the 
external SCSI port. I long ago set it to 


make the external port active and keep a 
Granite Digital SCSI Vue Active Diagnos- 
tieTcrminaror on the port when no other 
device is attached, so I don't have to go 
inside Pentafluge to install a SCSI string. 

Ir would have been a lot simpler if I'd 
had the right cable; alas, the SCSI output 
on Pentafluge’s controller is a standard 
50-pin SCSI-2 connector, while the Zip 
drive wants a DR-25 cable. The cable 
that comes with the SCSI Zip drive is a 
male-ro-male DR-25 that looks exactly 
like a heavy-duty parallel-port cable. 

Of course, the potential for acciden¬ 
tally plugging the SCSI Zip drive into a 
parallel port, or the parallel Zip drive into 


a SCSI port, is pretty high. I don't know 
what would happen, hut I sure wouldn't 
want to try it. 

Pourndle's first law of making SCSI 
work: start with Granite Digital SCSI Vue 
Gold Diagnostic Cables and don't change 
to anything else until you have everything 
working properly. Granite Digital makes 
the High Density MicroD 50/DR-25 Ca¬ 
ble, a £CSI-2-to-DR-25 cable, but I didn't 
have one and didn't want to wait. Thus, 
I connected the Pioneer DRM-624X six- 
disc CD-ROM changer to Pentafluge with 
one Granite Digital cable and used a 
Granite Digital 50 Centrontes/DR-25 
Cable to daisy chain the SCSI Zip drive to 
that* The SCSI Zip drive has a switch on 
the hack to set termination: it was the last 
drive in the SCSI string, so I set it to “on," 

The Zip drive also has a switch that sets 
it as SCSI ID 5 or 6; I set it to 6. Then 1 
brought up the system with no cartridge 
in the drive and with the DRM-624X 
turned off and t hus inactive, continued 



Anyone who loses work because it wasn't backed 
up deserves what happened. 
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Anthro Carts! 






Anthro.Carts are so flexible. You 
have doze ns of shapes and sizes 
to choose, plus over 50 accessories 
to configure your cart exactly 
the way you want. 

And they have a Lifetime Warranty! 

Made of steel and high density particle 
board, these AntliroCarts are as tough as nails. 

See them all in our catalog, then call 
us direct to order. We'll ship to 
you the very next business day! 


Call for your 
free catalog: 


800 - 325-3841 

6:00 AM to 0:00 PM FST f M-F 


ANTI-RO 


Anthro Corporation* 
Technology Furniture* 

10450 SW Manhasset Dr. 
TUalatin, OR 97062 
Fax: 800-325-0045 
http://wwvfanthro.cQ m 


Since 198-1. Prices from $299. For a lower cost Vine for the home, 
ask for aur SOHO cata / og. CSA co\ \ t met. Availahle for OEM a/;/;/ical to iis. 
Anthro , AnthniCart and Technology Furniture are registered trademarks of Anthro. 


Windows 95 (Win 95) came up fine, 
ignoring the DRM-624X as ir should,There 
was one hitch. Pen taf luge has logical 
hard drives C and D, a Maxoprix T3- J 500 
optical drive as E, and the CD-ROM drive 
as R The SCSI Zip drive had taken over the 
F slot, moving the CD-ROM drive to G. I 
described a similar experience with the 
Syquest HZ 135 SCSI hard drive in the 
June column, I got quite a bit of e-mail 
from people telling me, with various de¬ 
grees of politeness, that SCSI drives take 
over in the order of their SCSI ID number, 
so Pci hoped that serri ng the SCSI Zip drive 
to IDfi would prevent that shift, Alas, that 
turned out not to be the case. 

Once l had the SCSI Zip drive operat¬ 
ing, I timed some massive file transfers 
across the network and then shut down 
the system. 

1 got the “Please Wait” message. After 
about 5 minutes, it was pretty obvious that 
nothing else would happen, so 1 cut the 
main power. When l turned it back on, 

The system came up on the 
third try, and Lo! f the drives 
were really out of order, 

Penrafluge trundled for a while and then 
Win 95 announced there were problems 
with the Registry, It offered to restore the 
Registry from backup and try again, warn¬ 
ing me that l might lose something in the 
process. There didn’t seem to be much of 
an alternative, so I told it to go ahead. 

I got the same message once more, and 
once more told it co go ahead. Recall that 
the first time 1 brought up the SCSI Zip 
drive, 1 did so with no cartridge in the 
drive. I had forgotten that, and there was 
a cartridge in the drive this time. 

The sy st cm ca me 11 p on the th i rd t ry, a n d 
La!, the drives were really out of order. 
The D drive, which is merely a logical par¬ 
ti tit >n of a single physical drive, had been 
moved and the SCSI Zip drive had taken 
over 1\ li was still the Maxoprix T3-1300, 
F was now the D drive, and the CD-ROM 
drive that normally lives at F was now (i. 
AU those drives worked in the sense that I 
could access them, but any software that 
expected the D drive co be D was hosed. 

Shm down once more. This time, it shut 
down with no problem, and I have been 
unable to duplicate the shutdown prob¬ 
lem on any machine since that first time. 
I’ve no idea what happened. Anyway, l 
removed the cartridge from the SCSI Zip 
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ROSS Technology announces SPARCplug, a high- 
performance workstation that fits into the full bay 
slot of a tower PC. SPARCplug offers betler-thnn- 
SPARCstation"' 20 performance, with single or dual 
hyperS PARC processors, up to 256 MB RAM and a 
SRus slot for options like a T1 line. T3 Line. ISDN 
or 100-base T Ethernet. 

ROSS is a leader in SPARC'" multiprocessing 
design and technology, so you know SPARCplug is 
fully compliant with S PARC-based hardware and 
supports all 10,000-plus SPARC applications. 

Infinite possibilities. Ways to use SPARCplug 
are as varied as your needs, Some of the 
possibilities include: 

• Intranet and Internet Server: SPARCplug lets you 
combine a stable and robust Unix server with a 
Windows’"-based PC client, all in one unit. When 
combined with Netscape's FastTrack" qrSulleSpot 
applications, SPARCplug can become the center of 
your client/server workgroup environment, 
SPARCplug comes bundled with your choice of 
SuiteSpot server applications, which can include 
Mm Enterprise Server," Proxy Server' • and 
Mail Server/ SPARCplug provides a true multi¬ 
tasking, multi-user environment for fast, easy and 
safe access to the net. 

* Engineering Workstation: SPARCplug gives you 
powerful processing for engineering projects while 
also allowing you access to the PC enterprise 
working environment. It saves space and cost. 

Call ROSS today at 1-800-774-ROSS to find 
out more about the amazing SPARCplug! 

RmSS 
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The SPARC SouiTiOtxtS CQMffcNY 

512-349-3 W8 (Global) • (512) 349-3 10 1 (Fax) 

http^Amnv.ross.com 
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Chaos Manor 


Of Zip and Spam and NT 4.0 


drive ;ind fired up once more. It came up 
fine. The D drive was once again D, 

O f course, the Zip drive had shoved the 
CD-ROM drive aside and taken over F in 
its usual high-handed fashion, but other¬ 
wise i had no problems. This time it shut 
down properly, and from that moment on, 
[ have had no problems other than the dis¬ 
placement of the F CD-ROM drive. 

The moral of this story is that SCSI has 
a mind of its own, and if you intend to use 
a SCSI Zip drive, plan your drive-letter¬ 
ing scheme accordingly. Do not imagine 
that you can have a CD-ROM drive with a 


lo wer drive letter than the SCSI Zip drive; 
and if you plan to bootup your system with 
a cartridge in die drive, be prepared for 
some other oddities in drive lettering. 

You will, how ever, have a perfectly good 
drive. You can even boot from it, which 
means that you can have a series of OSes 
on different Zip cartridges and boot the 
one you like, Fve tested it with Win 95 and 
Windows 3.11.1 haven’t yet tried it with 
Unix, Windows NT, or any flavor of OS/2, 
and f probably won’t; but Pm told it will 
work just fine with those, too, since you 
can set up your computer to believe that 


the SCSI Zip drive is just another Win¬ 
chester hard drive, incidentally, that^sato 
true of the 3yquest EZ135. 

One possible configuration is to have a 
hard drive as the data drive. Set it as a non- 
primary drive and then set a Zip drive as 
the C boot drive. Then you can boot any 
OS you like by changing cartridges. 

Once I was sure the SCSI Zip drive 
worked on Pentafluge, 1 transferred it to 
Cy rus, my Cyrix 6x86-Pl 66 system. Cyrix 
claims their PI66 is completely compati¬ 
ble with, and faster than, a Pentium run¬ 
ning at 190 MHz. IVe used the Cyrix sys¬ 
tem for a couple of months now, and I have 
no reason to dispute that claim. It is fast, 
compatible, and reliable. 

Cyrus has a PCFbus Adaptec SCSI card 
with an external SCSI-2 connector port, so 
l moved the DRM-624X and SCSI Zip drive 

You can have a series of OSes 
on different Zip cartridges 
and boot the one you like. 

string over to it, and booted up with the 
DRM-624X turned off and no cartridge in 
the Zip drive. It came up fine. Cyrus does 
not have a Maxoptix optical drive, so the 
CD-ROM drive is E. As expected, the SCSI 
Zip drive displaced it, taking over the E 
slot for itself and moving the CD-ROM 
drive to F. 

Unlike Pentafluge, Cyrus had a network 
drive mapped to F, bur that didn't matter. 
The SCSI Zip drive became E, the CD-ROM 
drive became F, and the F network con¬ 
nection vanished. Actually, it didn't quite 
vanish- Whtie 1 cou 1 d rend the CD-RQM 
drive as F, when l went into My Computer 
and looked at network drive connections, 
the pull-down menu still showed F as a net¬ 
work connection. 

Shutdown was normal, and booting up 
with a cartridge in the Zip drive produced 
no di fferent result from when there wasn't 
a cartridge. That is, while booting with a 
cartridge displaces the D partition on 
Pentafluge, it doesn’t do that on Cyrus. No 
one Fve spoken to can tell me why. 

The next step was to connect both Zip 
drives to Cyrus. They worked fine, with 
the parallel drive taking the next empty 
drive letter (G), while the SCSI drive dis- 
pi ace d the CD-RO\ i d r i vc as usu a!. Final! y, 
l turned on the DRM-624X, leaving both 
Zip drives attached to Cyrus. Everything 
worked. The SCSI Zip drive took over E; 
the internal CD-ROM drive became F; the 


Fieldworks Field Workstations ‘ have been 
lint to the dial In up by tbe World's mast 
grueling and demanding work environments; 
from if: n cure tasting in Hie sub-zero climates ot 
Antarctic,! to lotting unclear reactor power 
plants worldwide lo aiding corporate America’s 
targe field sales and Held service fteels. Our 
altenllon lo detail, Mil.-SPEC rugged design and 
usability makes tbe Fieldworks computer line 
lha logical cimice in mission critical applications 
as well as your own specialized application. 
FieldWorks lias met Hie challenge ot today's 
most severe working environments. 

133 MHz Pentium... 

ISA/PCI Slots... 

CO-HQM...PCMCIA-H-... 

Call today lor an 
inlormatlnn ktt 
on the complete 
huHIWiiiks fittuaml 
product line. 


Sales: 1-800-588-9144 

9961 Valley View Road 
Eden Prairie, MN, USA 55344 
Phone: (612) 947-0656 
Fax: (612) 947-0659 
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IF you develop Miimm 


technology. 


you're sure to have the kinds of problems that only 
NSTL testing can help you solve. 


Solutions that will help you to lower technical support 
costs, avoid unexpected incompatibilities and unfulfilled 
expectations and achieve and/or confirm higher levels of 
graphic and audio performance. 


So, we can test at any stage of product develop¬ 
ment on dozens of configurations with plug-in, 
plug-out ease. And world-class accuracy and relia¬ 
bility Quickly. Hassle free. 

That's because at NSTL everything is up and run¬ 
ning, Ready to be configured to duplicate your 
environment and solve your problems. At a 
moment's notice. 


In other words, NSTL's independent testing 
helps you to repeal Murphy's Law. 


So, if you want to improve your market¬ 
ing, enhance your product designs, 
sharpen your competitive edge., .and 
make sure your products do, in fact, 
live up to all your advertising claims,,, 
and all your customers' expectations 
...come to NSTL. 


THE LATEST METHODOLOGIES 
THE SAVVIEST ENGINEERS 


Our state-of-the-art multimedia testing laboratory - one 
of 18 controlled-access labs - is dedicated to testing func¬ 
tionality, compatibility performance, and usability across 
multiple platforms. In fact, no multimedia test suite is as 
comprehensive as ours. And our street-savvy tesling en¬ 
gineers know how to find problems you never knew you 
had,,, be fore your customers find them, 

CUSTOMIZED TESTING WITH 
PLUG-IN, PLUG-OUT EASE 

We have Macs, all of the popular desktop PCs, multimedia 
notebooks, 2x to 8x internal and external CD-ROM drives, 
VESA and PCI video, SCSI, IDE and PCMCIA controllers, 
MPEG, and a Brobdingnagian library of CD-ROM titles. 



'NSTL can test our [multimedia] 
programs orc very short notice and with 
quick turnaround. And they've 
uncovered problems that we didn't 
catch after our own inhouse testing. 

Their understanding of multimedia 
technology and the end-user market 
have helped us deliver stronger bug- 
free programs. w David Harmon, 
Manager of Technology and 
Development Support, Dis¬ 
covery Channel Multimedia. 

Now it's your turn,.. 

Build customer confidence. Sharpen your 
competitive edge. Let customers know that your 
products have passed rigorous, independent tests 
that verify their "as advertised" compatibility and 
functionality. 

CALL 1 - 800 - 220 -NSTL to request 
our brochure or a proposal detailing the scope , pricing, 
and scheduling of confidential product testing services , 
and/or to arrange a tour of our laboratories. 


Do t/ tight turn and zve'll send you 
a FREE copy of the PC Digest issue 
an multimedia notebooks. 
No risk. No obligation. 




NATIONAL SOFTWARE TESTING LABORATORIES 


A Unit of Datapro Information Services Group 
A Division of The McGraw-Hill Companies 

625 Ridge Pike , Building D, Gonshohockmi , Pennsylvania. 19428 610-941-9600 FAX: 610-941-9952 

e-mail info@nstLcam Worldwide Wfefr http://unvw.nstl.com 
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Of Zip and Spam and NT 4.0 


DRM-624X took over G, H, I, j, K,and L; 
and the parallel Zip drive rook the lowest 
unused drive letter after L, 

The interesting thing about this is that 
several of the drive letters between V and 
L had been mapped to other network 
drives. Those network connections sim¬ 
ply vanished—except that their ghosts 
remained in the network setup* and hoot¬ 
ing up with the DRM-624X turned off 
restored them* 

The bottom line here is that both par¬ 
allel and SCSI Zip drives work quite well 
They read each other's disks just fine* The 
p a ra 11 el Zi p d r i ve i n s ral Is s i m p 1 y an d w c >rks 
unobtrusively* finding an unused drive let¬ 
ter for itself* 

The SCSI Zip drive installs easily if you 
already have SCSI devices; 'otherwise, you 
will have to install a SCSI card and drivers* 
This isn’t particularly difficult, but it’s cer¬ 
tainly harder than just connecting a cable 
to the printer port* The SCSI Zip drive is 
more aggressive and will certainly dis¬ 
place a CD-ROM drive if brought tip with 
a cartridge in the drive, and it may even 
displace a hard disk partition* You are 


unlikely to prevent tins no matter how 
h a r d v o u t ry* O t he rwtse, no d a m a ge i s 
done. 

The SCSI drive is about three times as 
fast as the parallel drive and perhaps half 


as fast as your average hard drive* Either 
can be a good way to add storage capacity 
to your system* 1 particularly like the par¬ 
allel Zip drive as a hackup-and-sneaker- 
net system, hut, of course, unlike the SCSI 
Zip drive, you can’t use it with a Mac, The 
SCSI drive works well with both Macs and 
PCs. If you need storage space and a back¬ 
up system* either is pretty hard to beat* 
Recommended. 

Having said all that, I have to point out 
rliat I have for about a year had a Fujitsu 
DynaMO 230 magneto-opticaI (*MQ) sys¬ 
tem attached to a SCSI port on an ancient 
Cheetah 386. Eve used it across an Ether- 
tier* and it's about as fast as the SCSI Zip 
drive* It has always been reliable* Nothing 


in the Fujitsu literature mentions using this 
on a Mac, hut SCSI is SCSI, and Fd be aston¬ 
ished if you couldn’t connect the DynaMO 
230 to a Mac* What you won’t do is read 
the DynaMO cartridges on a parallel- 


port device* Still, the DynaMO230 works* 
The drive and cartridges are smaller than 
th cloulega Zi p dr i ves and the i r ca rt r i d ges, 
and each DynaMO cartridge holds a bit 
more than 20.0 MB compared to the Zip 
drive’s 100 MB. 


W e installed the beta version of NT 4,0 
on the Doubleshot 133, which had 
previously been running NT 3,51 * At one 

time, it ran OS/2, and I had hoped that 
Merlin, the newest version of Warp, would 
be able to make use of the Doubles hot 
133*5 dual processors, but IBM didn’t put 
that feature in Merlin* IBM is beta-resting 
SMP for Warp Server. For now, to run OS/2 
with symmetric multiprocessing (SMP), 


I had hoped that Merlin, the newest version of Warp, would be 
able to make use of the Doubleshot 133's dual processors. 
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Need up to die minute networking information? You don't have 
to wait for the #I show |n networking anymore. Just speed 
right to die site - Interop Online, die year-round resource for 
the networking community. The latest industry news, reviews, 
expert editorial, technology breakthroughs, links to product 
information, and the most comprehensive buying tool available 
are all just a click away on Interop Online, 

You can also register online, arrange your show and 
conference schedule, and create the ultimate NetWorld+Interap 
experience with the Interop Show & Conference Planner 
(sponsored by ), 

Interop Online. It’s die networking information you need... now. 
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Q: What does it take to deploy a Ig 
superior client/server application? I 1 " 
A: A SUPERIOR SERVER |> 
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with the most 
advanced client-side SDK on 
the market: c-tree s Plus at 
$B95. 

• Complete "C" Source code 

» ROYALTY FREE (Client Side) 

■ Multiple supported protocols 

• Fast, portable, reliable 

• Powerful Features like 
transaction processing 

■ Win95, NT, and 
Windows 3,1 ready 

ADD a strong, multi- 
platform, industrial-strength 
Server that supports. 

• File mirroring 

• Heterogeneous networking 

• Automatic disaster recovery 

• Multi-threaded design 

■ Best price/performance 
available: from S445- $3745 


A solid, 
economical, easily 
deployable product that fits 
your needs, 

• Portable 
» Scalable 

• Exceptional Performance 

• Flexible 

• Easy Server distribution 

• Convenient OEM terms 
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you are stuck with clunky OS/2 2.1 L While 
l rather like OS/2 Warp Connect, and i 
thtnk 1 like Merlin, I refuse to go back 
and relearn version 2.1L 

Installation of NT 4.0 was really simple 
on the Doubleshot 133.1 haven't yet tried 
installing it on a machine running Win¬ 
dows 3.1 or Win 95; I’m told that's a bit 
more difficult,but nothing excessive. One 
thing, though: be sure you know the IRQ 
and port address settings for all your hard¬ 
ware. Unlike Win 95, NT doesn't even try 
to be Plug and Flay, On the other hand, it 
won't change your settings for you once 
you have them the way you like. 

We haven't done a lor of work with NT 
4.0, bur what Fve seen I like a lot. It's much 
more like Win 95 than 3.11. In fact, you 
can use NT 4.0 quire a while before you 
notice it isn't Win 95. It's also faster. Al¬ 
though few current applications have 
threaded code able to take advantage of 
the Doubleshot 133'sdual processors, 
ordinary single-threaded jobs are still 
faster because NT 4.0 is able to trade off 
between processors, putting all the back¬ 
ground stuff like network and disk oper¬ 
ations) monitoring the uninterruptible 
power supply (UPS) status, etc,, on one 
processor while the other runs your task. 

In practice, it's not quite that simple. NT 
4.0 has a utility that shows a graph of pro¬ 
cessor-use history. There are two such 
graphs for a dual-processor system, and 
it's interesting to watch how NT switches 
loads between processors as you load it 
down by networking to the server. 

There was a rime when OS/2 was a tech¬ 
nically more elegant OS than NT, and OS/2 
Server was about the best server software 
around. I don’t think that is true any 
lunger; IBM long ago lost the marketing 
edge and may now have lost the technical 
edge as well. NT 3,51 is very stable and 
makes for a good server system; while NT 
4.0, even in the beta version, is fast, easy to 
use, simple to install, and looks like Win¬ 
dows to most of your network. Moreover, 
IBM is rapidly adapting its server software 
to run just fine on NT systems. If you have 
a large computer network system and the 
resources to manage it, you may have a 
need for OS/2; but NT 4.0 seems to be the 
NT for the rest of us. More when I know 
more, but my first impressions of NT 4,0 
are very positive. 

Meanwhile, the little Doubleshot 133 
remains the quietest system in the house. 
It's very stable, and running NT4.1), it may 
be the fastest networked system we have 
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With so many web sites popping up today hard to know which ones Net the best 
results, Especially if you're an advertiser looking to reach key Information Technology prospects. 

Fortunately the answer is dose at hand. jS called The BYTE Site, and more computing 
influences worldwide call it "home" thanjust about any address on the Web. 

The BYTE Site Is the online version of BYTE magazine, the worldwide technical authority 
for computing experts. That means te chockfull of insights and Information about the IT market 
from products to applications to trends. On The BYTE Site, visitors can instantly access every BYTE 
article published since 1993 through the BYTE Archive. Read all about the newest products and 
technologies in our Virtual Press Room. Share viewpoints with BYTE editors worldwide by on-site 
Email, Even download industry standard CPU test suites from our SYTEMarks benchmark service. 

With features like these, it's no wonder The BYTE Site logged nearly 1 50,000 visits this 
past January alone, and posted an overall repeat 
visit rate of 41%. Not surprisingly, its become 
equally popular among advertisers. Thate because 
The Byte Site offers such interactive marketing options as hot-finked ADAction buttons to showcase 
product information, catalog listings and data sheets. Plus our Virtual Press Room where users can 
access the latest press releases from your company. 

To learn more about The BYTE Site, calf John Griffin. VP/Publisher at 603.924.2663. Or 
find him on The BYTE Site at http://www.byre.com. You'll discover reaching computing influences 
worldwide is easy once you know where they live. 
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here. Those dual processors really speed 
things up. just now, it is the NT experi¬ 
mental machine, but once I’m sure NT is 
stable, I think HI put the Micropol is exter¬ 
nal 4-GB drive on the Doubleshoot 133 and 
make it the main Chaos Manor server 


V isioneer’s PapcrPort Vx is a blooming 
little miracle. 

This is a gadget about 4 indies tall, 3 

inches deep, and a foot wide. It sits any¬ 
where you like and connects to a serial port 
with a normal cable. Once installed, you 
activate it by feeding it a sheet of paper. It 


reads your papers, one sheet at a time, into 
image files, one file per sheet. 

Installation was simple: I plugged the 
PapcrPort Vx into the COM I serial port, 
connected its power supply, and ran the 
installation program. The software seems 
to have scanned my system, because when 
it was done, the PapcrPort “desktop” had 
icons for Microsoft Word and WinFax, as 
well as “printer,” Exchange, Excel, Word- 
Pad, and Paint. 

I fed in a printout of some e-mail I’d 
received on BIX, The PapcrPort Vx pulled 
it through and quickly made an image file 


"Tough questions to ask about UPSs. 
And the answers you'll get if you ask..." 



Ar&ii'l all UPS warranties alike? 

No. Deltec offers the industry's longest, 
most comprehensive warranties 
including 5- and 10-year pro-rated 
warranties, $25,000 Load Protection, 
and a 60-Day No Questions Asked 
Customer Satisfaction Guarantee. 

Aren't alt UPS batteries alike? 

Batteries, the most critical component of 
any UPS, are alike. Deltec is the only 
manufacturer to offer Advanced battery 
Management (ABM™) that uses a 
patented 3-stage charger to double 
battery life. Exclusive circuitry also 
provides reliable advanced warning 
when batteries require service — so 
users are never left in the dark. 

What determines pnre/performance 
value? 

From PCs to mainframes, Deltec UPSs 
are, the price/performance leaders in 
the areas most important to users: 
reliability, ease-of-use, and customer 
support, Del tec's goal is to offer 
products with unique user benefits at 
very competitive prices. 


How important is a broad product fine? 

Del tec's roots were established 
protecting critical mainframe applica¬ 
tions. We now bring those advanced 
features to micro UPSs with the most 
comprehensive product offering 
available and factory trained service 
engineers throughout the nation. 

Haw do you evaluate system reliability? 

After more than 25 years as a technol¬ 
ogy leader end-users, independent test 
labs, and leading computer manufac¬ 
turers alike have rated Deltec UPSs 
in this vital area. 



Why is power management software 
important? 

Protecting data is as important as 
safeguarding hard warn, Del tec's power 
management software saves data 
throughout the network and ensures 
graceful shutdown during extended 
blackouts. LnnSafe Ul and FailSaft? Hi 
packages are compatible with all major 
operating systems — and work with 
Deltec's, as well as other 
manufacturer's, UPSs. 


Call today for a FREE info kit: 
PH 1-800-DELTEC-1 

fed 5232 fiSOl ’ 

Hi ***• w m t 


DELTEC 

Innovators in Fewer Protection hr 25 Years 


in fo©dclle( power, com 


.ddlerpower.com 


of the document. Then 1 dragged the im¬ 
age onto the WinFax icon and sen t it to my 
fax machine downstairs. It came out quite 
readable, as good as any fax comes out on 
my old thermal fax machine. 

Then 1 dragged the image onto the 
Microsoft Word icon. Thar automati¬ 
cally activated the OCR to produce a Word 
document. It made one mistake: the orig- 
inal said “pc.” The OCR read that as “pe. n 

Pve also fooled around with other stuff. 
There are a bunch of settings to get dif¬ 
ferent qualities of OCR performance and 
image quality. It’s all quite intuitive, and 
now I’ve got electronic versions of some 
newspaper articles Pve been saving, mean¬ 
ing 1 can find them by electronic search 
now, I think PI I do a Jot more of that. 

I had one major glitch. Once when I 
fed in a sheet of paper, the electric fan blew 
it about as it emerged, and the program 
said the read had failed, although exami¬ 
nation of the document image didn’t show 
any problems. After that, though, the 
PapcrPort Vx wouldn’t feed paper at all, 
and the software kept telling me there was 
no PaperPort device on COM I, I even tried 
turning off the computer and bringing it 
hack up, and still the Visioncer software 
insisted there was no Paper Port on COM 1. 
Finally, I turned off the PapcrPort itself 
by pulling its power cord. That worked: it 
processed the next sheet of paper I fed it 
just fine. Apparently that “reset” it. 

Visioneer also makes a keyboard with 
a PapcrPort built into it, called die Paper- 
Port ix. It has a separate power supply, so 
presumably you can “reset” ir the same as 
with the stand-alone version. Pm fairly 
picky about keyboards, so I haven’t tried 
it yet, but I’ll have one of the interns install 
it at his station, I’m sure it will work; my 
only question is whether I’d like the Paper- 
Port ix as a keyboard. More another time, 

D isk sp ace keeps getting cl l ea p er, You cai l 
pu t a l o r of d qcu m en rs on a 100-M B Zi p ca r- 
rridge; and that’s a lot of paper you don’t 
have to keep around* My son Richard uses 
a PapcrPort to keep his paper files small, 
and h sounds like a good habit to get into. 
I expect PU be writing about this again. 


Y ou’ll have noted that my primary e- 
mail address remains jerryp@bix 
.com. BIX began as the BYTE Information 

Exchange and was eventually sold by 
McGraw-Hill to Delphi, which was later 
bought by News Corp. Recently, a group 
of Delphi/BIX employees with some out¬ 
side backing bought both BIX and Delphi 
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and are making a going concern of both, 

BIX isn't for everyone. It’s small, and the 
interlace is text-based and command* line- 
driven* It looks old and clunky* The appeal 
of BIX is the information density. BIX never 
exploded the way the Internet did, and as 
a consequence, there are intelligent tech¬ 
nical conversations and very little spam. 
When you ask a question on BIX, you get 
a reliable answer* 

My usual access to BIX is through a 
shareware program called Galahad* This 
is a Windows/Win 95 program that goes 
out ro BIX, logs on, downloads all my 
e-mail and all the message traffic in the 
conferences I belong to, and then logs 
off, letting mcdcaI with everythingoff-1 ine 
with reasonable text editors. It's one of the 
main reasons 1 stay with BIX* 

The main problem with Galahad has 
been using it on multiple machines* Gala- 
had keeps all kinds of reference files, 
archives, and databases, and transferring 
all that when J want to use a different ma¬ 
chine is a major pain* Then, just today, on 
BIX, BYTE technical editor Russell Kay sug¬ 
gested the solution: put Galahad—pro¬ 


gram, logs, files, and all—on a Zip car¬ 
tridge. Carry the Iomega parallel Zip drive 
in checked luggage—a good idea fora 
backup system since I do a lot of work on 
the road—and access BIX that way When 
1 get back home, I attach the Zip drive to 
the parallel port of the system I’m using* 
I haven’t; tried this, hut I will* I’ll prob¬ 
ably go even further: since 1 have five Inter¬ 
ne r accounts and three e-mail boxes, Til 
pur all that Internet stuff on a Zip car¬ 
tridge. Working out a backup system 
shouldn't be too difficult. Yet one more use 
for the parallel Zip drive* 

Meanwhile, BYTE readers weary of the 
bickering and nonsense in much of the 
Internet might think about BIX, where all 
conferences are moderated and most of 
the participants really do know what 
they’re talking about. 


T wo vital books for computer pros: The 
Hard Disk Data Base and The BIOS 
Com panic tty both by Phil Croucher, and 
both exactly what their titles imply. If you 
work with odd computers, particularly 
older ones, these are invaluable: page after 


page of technical data, all in one place. 

The game of the month is the Strategic 
Studies Group's The Complete Carriers at 
War* All the older Carriers at War games 
and construction tools, plus new scenar¬ 
ios, including the North Atlantic and 
Mediterranean, Suppose the Germans had 
gotten control of the entire French navy: 
could the British have beaten the combi¬ 
nation? Plus the entire Pacific carrier war. 
Lots of realism and no arcade action* 

The CD-ROM of the month is The 1996 
Grolier Multimedia Encyclopedia. Iris 
well balanced between details and brevity. 
Philip Jose Farmer defined a dullard as a 
person who can go to the encyclopedia, 
look up one item, read it, and close the 
book. Iris fun to browse Grolier, 

The book of the month is by Cicely 
Veronica Wedgwood, The Thirty Years War 
(Routledge). I thought I knew all I wanted 
to about the Defenestration of Prague, 
Friedrich the Winter King, Father Tilly, 
Cardinal Richelieu and Father Joseph “the 
gray eminence,” and Wallenstein, but once 
I opened this wonderful book, I found a 
wealth of details more fascinating than any 
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Accuracy 
FROM A TO Z. 


PHONE- 619-752-5200 FAN: 619-52-5222 


Cardiff WSoftware 


READS BARCODES 


Kiimimiing data entry means your staff will he free 
for more productive activities, lining data entered 
in seconds means increased productivity—you’ll 
work smarter, capture more dam* faster and 
with less effort. 

Thousands of companies use TELE form to 
make their businesses more efficient, join them by 
calling 800-659-B755 today 

For more Information, visit Girdiff Software's 
Web site: littp:www*cardifEsw*cotn* 
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READS OPTICAL 
MARK RECOGNITION 
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Imagine if you could take all of your forms-based dam 
and instantly send it to your database—no manual data 
entry, no delays. Slop imagining and do it today with 
HLE/omi, the most accurate and affordable forms 
proces&tg software available. 
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novel. Part of Hitler's popularity came from 
lus promise to upset the Peace of West¬ 
phalia that ended the Thirty Years War* 
The computer book of the month is by 
Gary Frerking* Nathan Wallace, and 
Wayne Niddery, Borland Delphi How-To 
(The Waite Group}* I s ve neglected Bor¬ 
land Delphi in my language discussions. 


and I shouldn't: it T s a practical language 
every bit as useful as Visual Basic, and^ 
being rooted in Pascal, it has a more logi¬ 
cal structure. The book teaches through 
examples and includes a CD-ROM with 
hundreds of subroutines that are useful 
in themselves as well as worth studying* 
A computer hook 1 overlooked when it 


first came out is Susan A. Kitchens' The 
KPT Bryce Book (Addison-Wesley)* Bryce 
is the landscape-generator software por¬ 
tion of the Kai’s Power Tools series; Kai's 
Power Tools are one of the reasons Mac 
computers are so much fun* Kitchens starts 
with basics and explains how to build 
structures, from castles to planets, with 
examples, including the inevitable CD- 
ROM of routines and pictures, ff you use 
a Mac, you'll like this. 

As usual, I’ve written more than will 
appear in the magazine. You can find it on 
BYTE's Web site. You might also want to 
check out htrp://www*earthlink.ner 
/discontinuity, where John C. Dvorak and 
I argue critical issues. □ 


jerry Bourne He is a science fiction writer ami 
BYTE p s senior contributing editor. Yotf can write 
to Jerry do BYTE, One Phoenix Mill Pane, Peter¬ 
borough, NH 03458, Please include a self- 
addressed, stamped envelope and put your 
address on the letter as well as on the envelope. 
Due to the high volume of letters, jerry cannot 
guarantee a personal reply. You can also contact 
him on the Internet or BIX at ] erryp@bix.com. 
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at War $09,05 
Strategic Studies Group 
Pensacola* FL 
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(214)063-0300 
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BUYER’S 

GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mailorder 

Top mail-order vendors offer the 
latest hardware and software products at 
the best prices. Page 1^0 


Hardware/Software 

Showcase 


Your full-color guide to in-demand 
hardware and software products, catego¬ 
rized for quick access. Page 187 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
by subject so you can easily locate 
the right product. Page 196 
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Jaz™drive 

The unlimited 
personal hard drive 
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Server* iCKJaentlceeikiCO. 

Server + 25 cltont Kwito CD... 


. 1*1 U 
. 1144.4) 
4471.57 


444-71 
11H Cl 
jflfUl 

nil *4 
1417,44 


EthetEi^ir^ti ia iort. . 

EttwEkprett lft 1&S7 Srpeck.. 

Etfw£jpt*tt laeomto_^.... 

EffwEjtpresa 16 cvmto S-pack ,- . 

Enerfif/M.* PRaiavMK?5FSA ......... 

Ett»rEjpr*M PnOilQGUdps PCI__. 

EtrtrEipr&ts Pita ICiOMr^ EISA , 
EttwE-ipre** pn&'tDOMtjps PCI S-pocJi 

NelporlEJtprew. El Eowmet . 

Tt».enEapre*e PRO ISA LAN Adapter 


... 241 54 
. 124 51 

.....MM 

... 712.11 

. 17.11 

711 I* 

144114 


10154 
11145 
.. 414 .U 
111.14 


1W.1l 
4M.T5 
171 is 
447.71 
9444 
., nut 

244 25 

mu 

171.10 

242.74 


INPUT DEVlCfS 

EPSON" 

Phot&PC d.rj.Lrl camera... 

411 M 

Actjcwiilcirtr.Jig Eyilurfi II...... 

.........44*17 

EStOMC coder Kimnar....... 


F,S 120OC Pro colur scunner. 

.1(14,01 

fi VI HEW4JTT' 

L .."J PACKARD 

H P ScarUtrt 4 P flatbed scanner.. 

451 Dl 

HP ScanJet 4C Itetbed scamur 

HP ScanJet 4C Sooxnent 

KODAK 

PC20 O-geUi Sctebce C*mer a. 

DCtO 0*5 tei Science Camera. 

DC50 Dlgtai So*nec Camera .. 

|C* 

. ..994.91 

*5117 

1)199 
*ne« 
Mt 66 

Eft 

Mat 

McuwMao 90..... 

.. 49,17 

CordloM WauT,nM,in.. 

57.44 

TracxMAn Matbte.... 

,r& yfi 

TrackMan Live 1 KwStess pi^tmter. 

Pag*Sc*n eokx turner.. 

16146 

211.12 

UMAX 

V*ta S6E SOHO . 

74IJC 

Wste-S-12 5c*nn*r.. 

71*1* 


IrtLlIMKBYB' 


ken** . .. ...... _ 

Uie««n Syitems Mgml Server V 1.1 


ill 01 
972.10 
. 714.19 
111 15 
17.44 
194)7 

179 44 
54115 
171 *4 
404.25 
111 H 
102113 
., ..1l.fi 
14.61 


1235.73 
1)1133 
21 W 17 

U3 ifi 


Comfco E6terl6 LAN card. 

It.** 

Comtxj Effl»rPCl LAF4 [itd ....... 

OVnfco PCEirwmN card 10ffT„_. 

PC Card LANmcktem 10BT_ 

71 J® 

. ID5.U 

lilt* 

SMC* 

ESh«£Z oc&M. tSA. 

_.,4141 

EllMiiZ tOffT ISA. 

.91.03 

Elder EZ ccmtxi. • . . . 

■ 04-11 

EftidiPoAnt 1001 PCI ... 

ElderPoivar 1CV100F1T PCI. 

ElharPdwor Cda* PCI. 

117,30 
141 it 
145 53 



94,77 
17 04 
1 14.lt 
44.U 
4*11 
49711 
1)14 
.If 1.3* 
41.10 
,72.14 


SJ/S Server CO . 

SMS Server upg CO,.__ 

*79.11 

5*1.11 

EIH^utOrD ievnae „.. 

EO’Cftertt IJCtetefl.. 

41 14 
.71194 

Mlcrotnft SNA Server V2.11 

SNA Server CO.. 

Snale-clicnt koon*e.. . .. 

351*1 

11.97 

£Ck tent k iMT.ii ( ,i p. 

111.49 


‘.wmtL 

AartM 350 35OM0 T0U rtemaJ 

Junto 1460 I 3GQ TSU srtemaJ... 

TraAker M ME) TBU pateHal. 

T1000E BOOMS TBUp« rate). 

Iomega 

Zipdfi>o lOOMdparaoe.1 . . 

Zprtnva 100MB SCSI . 

Date Easy &3QM& Invon niemal. 

DSd £j»y 630MB Trpvan aytemal 
JU S-VO l&tl rtarrul SCSI?.. 

JA 2 ctr.e I GO DJOemoJ SCSI-2. 

J «-5Tv* I GO Cartridge. 


it,79 
22(47 
111.12 
119*4 


. 111.00 
lit .09 
11109 
HIM 
341 09 


1141 




tiymemsc Norton HtuiWui witias aede-up. 11.75 

Symantec Norton NT Too 1 1 v f .0 WIN NT CD 44 54 
Symantec Norton uoirtm V& Q DOS Wl' J .111.51 

Symantec Nartcm ULi 1 ^«* WiN9£. Ui.lt 

SymarrtoC Norton UTKnm W N35 taaa-up 57)1 

Symantec pcAHYWP E PE V2 0 W.N. 119 2 1 

Symantec pcAWYWHERE V&0 DOS—. Di li 

Symantec pcANYWHE FI E V7 .S IMNKINT upg *UI 
Symantec pcANYWR ERE33- V7.5 WIN9S1NT . 1 31 . 14 

Symantec WihfA* PRO V4 Q WEN.. 71.14 

Ventana Noteeape PUvgater V2.0 WIN. 43.04 

Vteio Technical V4 1 WINWViTHTfT. 251.71 

VMM V4 0 WIN 3 VCD... 13141 


NASDAQ 

0U¥ WITH CONFIDENCE 
CDW l& A NASDAQ 
TRADED COMPANY 

TICKER SYMBOL CDWC 
DAD ruled 5A1 
Duns 1EP762'7052 


Mjc/uiOtl Erctianae Server V4.3 

Server * 5-d«n< Ikwim CD. Ill 79 

Server * iCKitertl kaneaCD_ 1711 71 

Server + 2S.e«n l^nw CD UH-7) 


3C900 EtfiefUrA XL PCI 10ff! It EM 

3C906 EtherUnk XL PCI 109T 5-pack *14 19 

3C9QO E; memot X L PCI combe.. 142 18 

3C900 Ethernet XL PCI combo uptick...... 1*7.16 

3C905F<U( Elfieiltnk XLPCI WIOOBT . .117.61 

3C905Faal EdierUnk XL PQ UVlOCfflT S peek. *9941 

SuperSteLk JFUufi 1J port tDBT. >1114 

SuporSteCk It Hub 24-porl 1DBT. 471.74 

S^erStedillHub I^Iterl 1DC0T IWl.tl 

SuperSteCk B Hi* 46pcrt IfiCBT .. 417144 

SupwSladi II Snrtrft TOOO 12-JWrt Em* )«4l ■ 71 

SupefStaA El 1000 Enel 111 T.tt 

Sup«#St*Ck II HubTR 12-porl_ 119) 41 

Super Stack 11 Smfth ?OOT 7R 12-poi! *H*,47 


Pinnacle 

10XTREME 10X CDR rttenvaJ. 

PCD Erpk'irer 2K CDR recordar imomaJ .. . 
RCp 5040 2X CDR recorder internal,, , 

RCD 5040 2X CDR recorder artamal.. 

Vertav Z tr.El oplrCol pan) drive mrarnel. 

Vertej: 2 CGR 1.^4.' 


Jfc SyQuest 1 


LZ! j j 135I4B IDE v 

EZ105 135MB SCSI ertomal. 

EZI35 135MB min-i. , 

EZl3i 135MR ... 

EZFryor 230MU SCSI oslemaJ. 

EZFl-yar 230MB B*temaJ. 

EZRyer 330MB cartiuj.jo .. 


212.71 

7*1.51 

441-30 

941.15 

.111141 

1114,47 


.11944 

119.21 

119.13 

. If.4* 

211.47 
. 291.47 
29.47 


OVERDRIVE PROCESSORS 


intel 


Bay Networks 

□aySlodi 12-port Fiub IORT -. 

BaySlack. 24ipod1 kib 10DT. 

BaySteC* izosrt hub 100BTX. 


... 512.11 
1651.70 
HU il 


We* Over&iv# DX4S7&___ 14).1t 

Er.ta* OverDrive DX4.'100__ 1TI.T4 

inted OverDrive Pfraum KlMHz. 111.4* 

Entel OverDriva PenlHiH&3MHZ,,... IH.lT 

• ii OwOtta F Vi Jut. 1 At 13354Hz Lfj kv Mil. 0436 .251.4 5 
Entel OymDuvn FtenlUfm 1ZSMH7 UpO far 6 j 75 .. 280,24 
tele* Otim D’ vn Renliun 150MHz upg Far 5.-'30 119.26 

imd QryorDfJva Porteum 1 &0MH£ upg For GJ100 455.23 


V 

PaparPort Vx icannar 
Papor Port lx ecannef. 


Mag bvovMon 0X1S6S PnP IS' .?*mm _. HI *1 

Ma 3 lmovtNOnDKI7^5PrJ»rr Ilf.H 

F4ag inrw, ,i*n DXlST 15* 1*4 I* 

WJ3HWW1 DXimr 56rsn. 715 47 

Mag (nno* n.«n MxPl 7F 1 7* Ztrm 71 III 

Mag InnoviTon MX2EF 2V 4s3.rm 1<14 15 

Magr-avo* CM2006 t4" Tftnm . 212.2* 

Magnavoa CM20IS 15' jZflmm. 17011 

Muwni CMTZlB 1G" . . 14) *9 

MagruivoE CM4OI0 I V .20mm. 5t| 10 

MagrtfivoM 20CFA64 20" .31mm . 934.91 

NEC C40O 1 4' 2Bmm.. . 10*. 15 

NEC XV13* 26mm. 4711) 

NEC M500 tS - .Himin-... 535 21 

NECXV17* \r 29nwn.. 1»« 

NECXE21 21* Jsmm 1*11 U 

NEC XP2 1 2 r Hrrtn... . 1*4) ST 

Samayng 17GU ir £$m m.. Ht.M 

Samtung 17GLii 1 V Jfimm.. HIM 

Sony 15 *e IS" PnP iSmro.... ill *1 

Sony MtffLs^rwi 1 SiftL TS" PnP JSmffl 4 72.99 
Sony MyiLt^i 1 Ys.nl 17' PnP 25mm . 7)1.1) 
Sony MuHtecnn 1 7 m7I 1 T ft# JSmm. 971.41 

Sony Mull, K4fl B0*rt| »■ PnP. 30mm 153 5 11 

Vte*S«iJc 15GS IS* 57mm . tltTt 

VteeSoniC 17C$ 17* ^7mm_ . . >15.71 

VwwSwc CaiDir 25mm_..... hmii 

WiwSMP«1flJ)*jsrwn . 15*4 )9 

V^wSwc Pits 21-2SfTsn 11*3 S4 

PTS16 Z1 ‘ tJDmm, 1**112 


MULTIMEDIA AND CD 


CRZATIVH 

Sound Qluktef lfv3[> Vaiua PnP . , 

Buster CD HX internal... 

Sound BUHrif 32 PnP. 

Sound BUMer AWE32 PnP.. 

Sound BUiler Dvmvery CD 6* . 

Sound Rteiier Perf.jrrnanr:_e_6X... 

ADS TV Sutnon 2 PC la TV c 
Connect* OvoCAm tor Wodoi 
Conoectx Cotor QuckCam For V/vvJc-*! 
EXP CDS-621 purtetle C.X Cp-ROM Ml 
EXP ax C D * ‘gama pod PCMCIA 
EXP 6X C D Vr.’aound module PCMCIA. . 

MKnMiXutkHtl ax CD parallel. 

McrosoJuriwvi ex CD pareHot. .... 
MjCroacAAlpna BX CD Vi,'sound parallel 
MrcroaoUiOrta 0X CD parallel 
fJ-rtCriui Snanpv vdeo Eftil. capter-: . 

NEC 4 Ml At CD 4-drtc etianocf mtornai 
NEC 4 Xe 4X CD 7x5*c ctenaw eilarra! 
NECfiJEtexCOntemM 
NEC fix* 6X CO erto.^,. 

NEC IV 6X CD ntem aI IDE __... 

NEC axt ax CD ^r*mar sesi 2 
nec ax* ax CD enema) sesi -2 ,., 

Panasonic portable 4X CD SCSI. 

Sony poriabte 4X CD OteCrtWl®.,- . 

SunMoonSUir (SK CD portable . 

StfiMoonSlAf 6X CD Internal IDE.'ATAF 3 | 
SudMOOnSlmt flX CD portable. 


.14.1} 

119.4* 
1*4.10 
)If,41 
31*. 72 
Ilf IT 

m.tB 
Mil 
)99*4 
171.2 J 
71JJ6 
9*9 At 
219*7 
299.11 
119*9 
117,5* 
111.99 
HU 
WM5 
241*1 
nits 
.1*1.71 
141.71 
449.51 
, 599 90 
.14 Mi 
. .251.17 
1*1-12 
>71-91 




ESDI 



CDW 1 TELEPHONE 
HOURS 

MfcriMy Fixity TumGlpm CST 
Siiirfilty Dum spm CST 
Tii&ft Su| hkwI inr CiHlnmora 
Mondey Fixity Baim-gpm CSF 
Sobnliy EbrmEpro CST 


If you find a better price, 
call CDW a before you buy 
Fax: 847-465-6800 
Sales: 800-959-4239 (4CDW| 


° lf "" 00 ' 0 “ CDW M Computer Centers, Inc. • 1020 E. Lake Cook Road • Buffalo Grove, IL 60089 











































































































































































Audiorijol 

Ddkr 



Lexm 4 vrk 


Optra R+ 

Affordable, 1200 dpi 
desktop laser printer 

♦ 300 or 600 tipi, with PQET, 

16 ppm print speed ♦ True 
1200 x 1300 dpi, 6 ppm print 
speed ♦ 1MB IL-VN1 standard, 
upfrrndenhle to 64MB ♦ 25.Milz .1 
AMD 20030 CPU ♦ Enhanced } 

FCL" Ti, PontfScript*' Level 2 
cmulationu ♦ 1-year LexEsprews Warranty 

S1253 62 CDW 69073 


Optra R*.. 
Optra Rl+ 


S1481 54 


CDW 69074 


WHY 
SETTLE 
FOR LESS? 

CDW 
SERVICES YOU 
BETTER™ 


(JfOupWjs? 


SWU* UroupWlw'Vi l is a fully 

lnl<>pa|t<il r-m.ul, calemiannK. 
j^rhiHliilicifc- ar.J last naiup'in-'nl 
i^pkAltod. NcW you can «?ndl mw- 

M£o*k, ■dVedute- iDHtiqK4 F b:uI i^icti »t»l track vital 
niTv*- an rntm toferpnst' ■ iivUutuij; WANamfiKumtioins 
ami dtuimitur ov - sapn£ system*, 

$471” 
S93 91 
S487 29 


Wln/Mn c/DOS cllant/DOS admin* 
1 ntitl l license 
5 add'I licenses.. 


25 add'l licenses.....* 



S OVER 20,000 PRODUCTS. If YOU OOl 


- E r i JUJTT l 





3Com EDwitrtu IHC - HAM 

3Com Effwrtr* HI 288 te*r[ 1RJT <1*4? 

APA1 *W SCSI-2... MU* 

H*yt* ETJank 14 4 *.tu .. 1W « 

Ma>-« E2JJCHV34 PBBvk.rw .. 2MW 

HOW 14.4 modem - Mil 

rfiM CcrKuroil adaptor tOEJT.. 112-44 

IBM 20.8 tin tafia* modem,..,,.... 2M,3* 

IBM TOken Ring i&'* .—-. 24Lift 

Mcirj.-.hnil/ lOtIT End adapter w/XJACK <« 93 

M' '•■ 11 V >A -ti rax w XJAC K 3 56 

MflOdfririJ ?i\ ft V 34 »Oj|v *vTOACK 241 *7 

Maotho/U 2ft 6 En*n caliular V./XJACX. . . *04 ID 

tfagaTnra 28 ftliwl Muitoo oafeiar *0UACX *37.*4 

JUPbimi vnrvidH.... . 4(4.11 

UHOttl* Mortan* ufeJor - JJ1 IJ 

to* Mxk3-j 28 8 totSucta- tax/modem - 1(2-1I 

Simp* 14 4 modem * vC*M . H *8 


BMC EltoCZ CCflitw..— 

USR Sporiitoi 1 V34 26 6 w/dl OttaVlaw, 

Xirtxm Etiwrai 1001- 

Xrffo-n Elftomol combo.„. 

Xu£OTI Cir»rn«1 + modem 28.8 1C3T .. 
Xhcoti ElNrrrwIt modem 2ft.a combo. 


IP 1094 GtJW Computer Center*, Inc* Byte 1100 1W06 


BATTERY & BACKUP 


II for a free 
CDWcatalog 


CDW sells for less and services you better!™ 

800-959-4239{4cdw) 

Visit our web site! www.cdw.com 


TOSHIBA 

SalttUl* ( saieti,E6 pro notebook* 

100CS *75 8M0 SOWS 10.4’ dual. 1529-11 

tl0C5£lDOfiWH ftltiua 11 .r dual,_ nil Ji 

ItOCT&IDOfiMCaiWUSlt^Ktiv* 2419117 

■1 toes 690 (MG 772U0 11 3* dual. 7179,11 

41 SCOT VM EVE) 772MB 11 3‘ a3?re *X CD. 1241 U 

42ccos 5/10C aua Atoua it.r dual ex co 24t«.M 
420CDT tlKfJffl t KGB 11 T act™ t-X COWMU 
Pwtvg* Notebook* 

50OCS S120 IAMB 126GB 12 1* dual.... 1(17.1* 

ffiKDTS1?l>l6MU S.26GB 12 V ofim 6Xa> *111 36 
SI OCT &D0 8MB 720MB 9.5* aor>* . 2421 H 

BSOCrsniT 16MB 1 26GB 11.3* JCtrvo,. Ilit.1t 

Tecta rtotebocks 

70QCS Sri W fl-Mfl 1.2GB 11-3* dual .. 14SI.4* 

T20CDT&113 lftWll 1 2GB 12.1’active GXCDS2IM1 
730CDT S71E0 IAMB 200 12.1’ aarvu OX CD. AM*. SI 

AST 


IBM 


ThinkPad Notebook* 

36SED S/1 M 8Mlt S40MB 10-4* dual 4< CD 1 MlJM 

365X 5/100 8M9 aiOMB 10.4' diial.. 1&SI.M 

365X Sh'EDO 0WB81OMB 10-4' actr^e . 211I.0S 

3r'5X[] fu'lfiO KMJUtlLMQ 10.4' dual 4X CD... ZZJft.tl 
36SXQ S/120Wk1U 1GQ 11.3" Uual4K CD H« « 
3eSXD5'12OeM0 tGS 10.4’ actFVE 4X CD , 7*41.11 

560 4/IMSMflfttOMfl 11 3* dUil . 1*11*4 

S60 SriM BMU B1OM0 12-1* actrf - 1141.11 

MC1»l33eM6 1G0 12 t’act™ 41U tl 

■6*E tlMSViJ ftiCViJ 12 I - KL-.-e 4HT« 

78CE S't20 8W® 1 2GB 12-1* a - *4 71, II 

7SOE S7733 16M0 1 aSGfl 12.1’active. i**T.*l 

260ED 5/133 16MB 1.2GB 111* afiPve 4X CD i»4 tl 

7A0EL ^100 BWB * 10MB 11.3’ duad . 17 4144 

7WELP 5/100 BMB 010MB 12.1 ’ active 4X CD**tI.tl 

I60EL 5/120 6MB 810MB IT.3* dual. MM1 

7KJLL S/tJD 0MH I.O0GB 12.1' act-rt?. 41(0.14 

J$0EL 5/133 ltME) 1 OftGO 12.1’ icHw_ H97.1Z 

ApBve Serrlej Deiklnpi 

C33 5/133 16MB 1 GGB SX CO I Ml. t» 

Cfl5 &1CS t0«B 2GB fiX CD .. 2441.86 

C73 5*TOO 1 eufl i 4GB ftX CD....... _ 2Hi.8( 

PC3DQ Sarin Dnktopv 

PC330 S13J 1J-448 1 2GB 3 tiays.. 1711-11 

PC1M 5^133 1 SMB 1 &G8 2tayS 118* H 

PCW S1CO ItMB 1 2G0 4oa-,' 5 114(11 

PC344D S133 15440 1 2GB 4 bays .. U>111 

PC3M ^100 15448 1 2G0 5 tly* 1(4111 

PG350 5133 14UB 12GB 5 bays. 1T71.TI 

PC350 ST 33 1 (440 1 OG0 5 lays .... 1 W«-»l 

PC350 5133 15MB 1 SGB 5 bays 6X CD 1M112 

PC3M SIM 16MB 1 6GB 5 bays . J14M1 

PC700 Serltje DefktPpk 

PCTOOtklOO 15MB 1.2GB 5 bays. 1111*4 

PCI00 5/133 14MB t.2GB 5 bay*.. 2071*J 

PC700 »ISO KM0 1,2GB S bays. J J42- 1 1 


COMPAQ. 


ArmnBfl Notflioulia 

1120 5/100 0MB 1110MB 10 4' dual . 

1120T 5/100 8MB B1QM0 10.4 b A£UVP. 

4110 5/COO SMB S1QMS IM'dkwl_ 

411 CD 5,‘T £0 0MB 0 I DME1 11 3' dual. 

4120 5/120 IfiMB 1 08GB 11 ,T dual. 

4120T ST 20 16MB 1 08GB 11 8 * BC*V«.. 
4I30T5.T33 1CMB l 06GB 110* iCm ... 

LIE MOO Series Hcl sbooks 
EOOO&75 5MB filOMB lO*’acirv< 

5100BW6MB 610MEI ip 4* acftve.. 

SIM STO 8MB 01OME3 104* h^rve 2X CD 
6150 S/100 BMB Si 0MB 11 3 s OuaI - . 

5200 Slffl BMB 1.3MB 1 D 4' 8CSW 
S/1201 BMB 610M8 10 4‘ afllve 
5200 5/1201 GMfl 1,3GB 11.3* SCtrvfl , 

5300 5/13316MB 1 3GB 12 1* nd.w 
5300 5fX33 10MB 2.tfiGO I2.T Odtvfl 

Pnhpnj 2000 Sfflaa De iklopa 

51 M 630 5/100 SM0 03CME1 . 

5100/1200 5/1D0 6MB 1 2GB. .. 

S10WT2O0 5‘IDO IBI M 1 2GB 

5UDT200 5120 BMB 1 2Gfl . 

512GT£00>T20 16M& T^G0 .. 

5133/1200 5' 133 15MB 1 2GB 
51337500 i'133 15MB 2 508 
S10&T 200 »1» 16MB l 2GB 
51 E&7500 af156 1LM0 2 SGB 
52007500 5700 32MB 7 SGB 
616tV120fflCDttn60 16MB I 2GE3 0X CD. 
62C&750aiCD 6/200 1CM0 2.5GB 8X CD 

Dnkprtt 2000 S*ri*» MJn l-ia*efa 

6133/2S0O/CD fll 33 1C M0 2 5GE3 BX CD. 

5TEe.7500,CD 5/160 32MEI 2 5GB 0X CD .... 
02Oa75OO. , CD 6700 32MB 2 5GB 0X CD. 

Pnkprt. 4000 S*rln Desktops 

5120/1060 5/120 tfiMB t O&GB. . 

5120T6I1RS 5T20 KMIl I OlGG- 

5131T 000 5/133 15MB \ 06GB . 

5133/1620 5/130 10MB 1 62GB.—■ 

5156/1620 5 M6 15MB 1 52GB . 

51&750CAS snee ismq 2 sgo-- 

fi lflj 1CDS.CD5 6/180 32MB 1 jHG0- -. 

620&'£50&1£/CDS 6700 32Mfl 2 5GB. 

Dnhpro 4W0 Series Mlisl-1o*efi 
513.V102&1.S 5il33 32MLE 1 62GB . 

S1GS7SDQ/CD5 5/155 32ME12.5GB. 

DtikpriJ COOO 0+rln DnktiMi 
5166'1000,COS 5/IOft U.MLI 1 .D0GE3 0X CD.. 
5tea'nmcos rvnvr.m i ;n ns cn 
53HMQ80/COS 5700 3CM0 1 OBGB 0XCD... 
tiaOSISGCDS 6/1H 32MB 2T5G0 0X CD... 
62067150/CD3 6*700 32MB 2 I5CB flX CO. 
fi20G'420[VPDS VZOO 32MO * 3GB P&CO _ 


.JlU.tl 
.mu 
MM 17 
197*37 
_ 1*71*1 
lJ44.il 
**IT17 

1*41.77 

..4*11.17 

.4417.17 

JfTtH 

4111.37 

4*12*1 

.5U5.E7 

J7I1J7 

.8341.17 

.111*10 

,.\mM 

llll 24 
14l1.lt 
lltt.fO 

1 (41,41 

1UI4I 

,. 114(18 

2 USE* 
2741*8 
244(10 
, 37EJ.T8 

207JM 
.2(11.10 
.. 34M.fi 

1(37.96 

117440 

lit* M 
1174 10 
311(11 
■ji:i M 
J0I1M 
. 3131 Et 


214 J.SQ 
,4107.10 
1511 95 
3111.Tl 
1*1315 
-4641.79 


516671S3CG5 (A 32M& 2 IIGB SX CD..._ 11 I t 1$ 
621X1420070$ fcWO 32M0 4 2GB PD-CD 4141 M 


ruEC 


Versa Hate hooka 

2400 6't00 BMB S10MB 11.3* Cu*l—. _....32151» 

2400CD 6'1P0 1 f,MM 1GB 113* dual 6X CD.... (fM-flO 

4200 5/100 0MB 610MB 10 4' ntl-vo. ..llW.fltt 

4230 6133 BMB 1GB 10.4' Ktto 6X CD . 3111 BO 

4O50H 5/90 BMB 810MB 10 4* Kflvt. ItMJI 

4C80H 5<T2ft 6VIS IGO 10.4* oclrvo. HU M 

5000H 6 r 10ft 16M0 1 OfiGB 11 3' AOto 6X CD 3SSI C3 
6030H 5T33 16WB 1 3SGB 12 1* K*H 0* CD4MTOO 
€B30X &133 1&MB 1 44GB 12 I* 6X CD5IM Ofl 

^ Texas 

Instruments 


CiteisM Ndlebooka 

510 5/100 8MB 510MB 10 4‘ tMI. 

&60CDT 675 6MG T-2G0 10 4* neb™ 4X CD.. 
570CD 5/1 Ob 8MB 010MB 11.3' dual fiX CD.... 
570CDT 5/100 BMB 1 2GB 10.4' AfttfW 4X CO 
TravelMate Notabodk* 
TM5100 5'D3eMa 1 2GB lp.4* 4fljva .... 
TMS.TOO 5/120 6MH 1 2GE3 113' active 
TM530Q 5/133 8M0 1 2fiU 11 3* sctivu 
TM6CSQ &120 SlutD 1 O«G0 It 3* scUva 
TMftoDa &T30 tftMS 1 35GD 12.1' ,nCfiv 


1I71-TT 
(41 ME 
331111 
2III.DT 

.754154 
2194.07 
4271.4 7 
W41 II 

4181 (I 


H EL W LETT* 


Vtclri 500 Serin P**Mopt 

51 ODD 6T2Q 15WEJ 1 26GB 6X CO 
Vectra vx 5e< i* t 
51SCC* £2120 16MB I 20GB 6 


51 SMC* 5/166 16MB t CD... 


i . 

tni n 

....1019,11 

l... 

, . 2119.23 
. . .2349.(1 


Q] Hayes 


ACCUflA 144 rternad w.1ax. 

ACCUhA 1*4 external *.1ai 
ACCUfU 2819 V.34 (htPmM *l*i . 
ADClBU 260 V 34 exte mal w.Tax 

ACCUflA 260 DSVO blWIiaJ. 

AC CURA 260 DSVD axtercrJ. 

OPTIMA26fl Duilness Modom hxinm/il. 
OPTIMA 206 V.3-1 intarrval w.Ta*....... 


_ 7* « 
13.73 
141.It 
HIM 
f 36.48 
252.32 
SIT** 
. sfi.il 


canon* 

lUTfUrarocbrDmaffS.ia MulhPAl/C 500 

BJC70 . SB3.II &ffntibCoy/sc<Mhx.4**J( 

(JJC210 . 14*.M MiJltiPASS C25Q0 rclor 

BJCfllO__ .4(f-M prlrit'copy/scajVlai SH.M 

IUC410T. HIM 

EPSON' 


HEWUCTT* 

PACKARD 


LLXM|\KK- 

403S10P1US. 18(4.47 Qplrn 7J . 

OijIjoE . „1M JJ Olil/ARt.. 

Oi'i.'nLXr . 1l4B.1V Ofilm RIh 

OKI DATA 


. 1231.(7 

1491-54 


1*4 Tuite .. 
HOTtrtO . 
HI T(rto _ 
UL34S 
Ml520.. .... 
ML521- 


ML591 .... 

Dkip*g8 4n . ... 


gxr. 

Otft lDfl/PS .. 
OKU PC. .. 


'VTkJtAS 

Insttrumenf^ 


ftnCfOLAMr 800 
rmcr&LAMi Pn>’0 . 


FXM«rfYe/12 


195.19 

ims 

53S9.19 




«1 MB fnl ATA... 

1 O0GBFaM ATA2 , 

1 06GB Fast SCSI-2 .. 
2.1GB f'aM ATA-2 „ 


<W Seagate 


2.HGB Fast SCSI-2^.. 

2.14GB F/W SCSI-2 r.. 

4 20GB Fast SCSI-2. ..... 

0GB FAri SCSI-2. 

S£ WESTHtN OGitAL 


l(i 14 
(K.(4 
.2(1,7) 
.403 91 
.741.(9 
m.17 
Kill 
9CE.49 


111 97 
Ut 3? 
IKK 
311.D4 
K9 JO 


CMB310E 

Cavuw 1 2GB EtBE . . 

C*vttf 1 62GB EiCE 
ClViV * lGB ElDE-2. _ 

Civw 2 5GB EiDE-2.... 

CGHTnOLLLIlft 

Aocutogic S1DB-4+ w.'par 2 sonaf oa^ri* . 29-14 

AdcUlhw; SIDE-3* wv/jn-boanl BIOS . 37-19 

A, |. AVA1000 SCSI -2 CD Kit 49.07 

Adlapluc 1542C P SCSI Ma 5l#r Krf . .. 155.34 

Adjplwt PCI Ultra Wide SCSI Kir ... J4S-0S 

f’n irrii ,u FIDE MAX L5A L-HEJ on-bed EilDS . . 2S.II 

Prwnlw EIOE2306+ VEfl *HP un-brd BIDS 6SS0.49 A1 


(Ml MOTOR Cl LA 

Bfl3BRFR1SD77(idflp1flrinlflmaI. . 1MJ7 

B4SURFR 1S0« adapier Oxterral. 2(3 13 

B.lSDRr R Pro ISOS terming otoptf r 34 J. 88 

MbdomSUFIFfl V.34 28 9 inlBmai. . 1U-W 

ModwtiSUflFR V.34 268 Eftemal . 111 11 

UxRmSUftTRVG4 2fi9extemaJ. 1<7.« 

Or*»SURFR V 84 28 6 infernal_ 1 )3.K1 

O-.'.-eSUHrH Vft428a^xterrAi Ul.71 

VoceSURFR VG4 286 rterral- K7JT 

liMohotics 

SPQATSTEft $EWES 

14.4 Bitamol wflax. 14.12 

14.4 e«Uwn«l HI*? 

V.34 20.B kiRrill wrtiX . . . ..14Ml 

V34 20 B n tld/nul w/ia* . Ilt.39 

Vbce V.34 26.8 «1tdrri*l wVT4x.. IB».H 

Vote V 34 26 $ pxlemaJ w^ax. 1N4t 

W Wi mp d e m V.k 2S ftktemai n*ita mu 

ISDN 12(K tormina! u&ptef.... 1*141 

COURIER MODEMS 

V34 288 rtemal »*u 2K.M 

V.34 246 e.txW tofiu.... JT| (1 

1-rroJc-mlSDN V34 l.iimodea rawnOJ 411,41 

1 modem ISDN VS* iaxmodm exlemal 4T9-73 


APC 


Bar.k-UPSOflco... 


„^ r ,lK.3S 

Bach-UPS Pro 200 f>NP . 1 

Baca-UPS Pro 420 PNP.| 


t .....HMJ 

373.fi 

Back-DPS Pro 650 Pt4^. 1 

SftWI-URS 700- , .. 

gl 

L mil 

343.91 

Smart-UPS 1000 


*H*4 

SrtWl UPS 1400 ..1 

Ml 

1 *14.11 

SxageArml Personal . ... 

SuratAjTMl Protijsvm_ 

TlPC 

Hit 

SiU'^fPAj'rfrtl flpfivo^ 


49.14 

BC256.—_ . 


, *1.2* 

BC PERS *20 . 


.m,4* 

DC PERS 500 . 


1El.fi 

BC PFIO 550,..... 


111.41 

BC PRO 675 .. 


,,111,14 

PC PRO 050... 


,. . 7B.lt 

RC PRO ime . 


30*2* 

Ittfciu 1 * outlet. 


31 If 1 

iscOar b outkii ..— Ir ... 


. . 41.71 

amritSmari 280 piNP. 


133.13 1 

OmruSmeri *50 PWP _ 


1*4.11 

OmSmafl ffTS PHP 


2(4-11 | 

■^■71'! M T'TT.TT^^— 

AT) 3D Xprcvv^ri PCI 2MB . 


172-17 

ATI GrfldnDA Xpmuxi PCI 21/B 
ATI Gmp4ncs Xp«iS5*Dn rSA 2MB, 
ATI Graphs F'ro TurtsO PCI 2MB 
AH Gratrtica Pro Turbo PCI *M3. 

AT 1 V,.1f,L-, ..,11 PCI PUR 

-L. 

121.(4 
121.11 
.. nin 

393.11 
.... .141.71 

Diamond BtoiHWW £i?Q PCI 1MB. 

Diamond! SroaflhO* Video 32*QKL PCI 2MU 

Matrox MHennum pci jmb wram. 

Matrox Mdennium PCI *MB WPaM 

Matrox Mr.tx]urt PCI 2M3 V/RAM . 

.. 9 LIT 

.272-88 

.. 212-29 
177 88 

... 1(3 81 


Circle 197 on Inquiry Card. 


COMPUTER DISCOUNT WAREHOUSE 










































































































































































RAID. 



(CflCHtn 



RflIDn 


We Wrote the Book On 

f 



Check Out Our Latest Editions 


Communications Week called our SmartCache IV card with its optional RAID/Caching Module attached 
"...one of the fastest SCSI adapters we've ever tested*** And our performance doesn't stop there. The new 
SmartRAID 11/ high performance ULTRA SCSI RAW adapters offer an even faster processor, and your choice 
of one, two or three SCSI bus configurations. Maybe that's why SmartRAID IV adapters have been chosen by 
major computer manufacturers around the world as the standard RAID offering in their high-end servers. 

Key features of DPT RAID adapters include: 

* Hardware RAID 0, 1 and 5 

* Support for up to 64MB of cache 

* Powerful on-board processors for best performance 

* SmartCorrect, DPT's exclusive error correcting technology 

* Storage Manager software for easy RAID setup and maintenance 


Call us today for more information on DPT RAID products. Mention the key code at the bottom of this ad 
and well also send you a copy of our latest book on RAID entitled "RAID and SCSI Technology Papers." 
See for yourself why we say: SmartCache, SmartRAID, Smart Choice! 


T 

1 - 800 - 860-4589 

a n MDPT 

1 B9610 I Distributed Processing Technology 

Circle 200 on Inquiry Card. 

140 Candace Drive, Maitland, FL 32751 * Tel: 407-830-5522 • Fax: 407-260-6690 



sales@dpt.com • http://www.dpt.com 













Operating Your PC up to 
300 Feet Away is a SNAP! 


Locate your keyboard, monitor and PS/2 
mouse up to 300 feet away from your 
computer 

Uses two Category 5 UTP cables for 
lower installation cost 

Works with PC, PC/XT, PC/AT, PS/2 
and 100% compatibles 

Keep your PC in a secure, climate- 
controlled area and maintain 
access from crowded or harsh 
environments 


Supports up to 1024 x 768 
non-interlaced resolution 





COME SEE US AT 
Networks Expo in Dallas,TX Oct, 29-31 Booth #1591 
COMDEX/Fall "96 In Las Vegas NV, Nov. IB-22 at Booth #L4254 


An 


SNAP 


PC Extender 


Cybex Computer Products Corporation 
4912 Research Drive Huntsville, AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 

http://www.cybex.com/ 



Inc. 

500 


Company 


XBEX 

Computer Products corporation 


Cybe* and blender am trademarks of Cybe x Computer Products Corporation, PC, PC/XT, PC/AT, and PS/2 are registered trademarks of International Business Machines 
Corpora lion. The Inc, 500 logo Is a registered trademark of Goldhirsh Group, Uic. 

Dealer Program Available ______ _ __ 


Made In USA 


Circle 198 on Inquiry Card (RESELLERS: 1 99)- 









Diagnose any PC’s problems fast with 




* Get His nest, most accurate 
full-system diagnostics package 
for all your problem PCs. 

* Louj-Leuel Formats all hard 
itriues including IDEs. Allows 
relocation of Track o. 

* Works with any PC regardless 
of o/s: DOS, windows 95 &HT. 
Q/S2, uniK, Houeii, etc. 


2 Micro-Scope 
floppy disks— 

containing the best 
PC diagnostic tools 
on the market. 
Comes with both 3.5'' 
and 5,2 5" disks to 
work with any PC. 


M ICRO-SCOPE Universal Com inner Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis In the rapidly growing 
desktop computer market Patterned after super-mini ant 1 mainframe diagnostic 
routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in die Intel world. Speed, 
ease-6f-use» and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence, Jerry Poumelle awarded MICRO-SCOPES & 
POST-PROBE the User's Choice Award in the May 1994 issue of Bug |tagazlne, 
saying: "You name it. this tests it. If you main rain PCs you'll low ii.” 


♦ LOW-LEVEL FORMAT —Performs low-level format on all hard drives 
including IDE drives. ♦ TRUE HARDWARE DIAGNOSTICS —Accurate testing 
of CPU, fRQ h s, DMA's, memory, hard drives, floppy drives, video cards, etc, 

♦ RELOCATES TRACK 0 on hard drives that support relocation, ♦ IRQ 
CHECK—Talks directly to hardware and shows I/O address and IRQ of 
devices that respond. ♦ O/S INDEPENDENT—Does not rely on 0/S for 
diagnostics. Talks to PC ai hardware level. .All tests are full function regardless 
of O/S (i,e, Windows, Novell, UNIX, 0/S2). ♦ IRQ DISPLAY— Show bits 
enabled in IRQ chip for finding cards dial are software driven (Network, Sound 
Card, etc,). ♦ MEMORY DISPLAY—Displays any physical bit of memory' 
under 1 MB. Very useful for determining memory conflict and available 
memory space. ♦ AND MUCH MORE,. .We don'i have enough space here for 
everything this software can do! 


Complete Micro-Scope Manual— easy to 
follow testing procedures and detailed error 
code descriptions. See the features list at left to 
view some of the incredible wealth of testing 
capabilities this program commits. 


Fully o/s independent 
diagnostic software... 


Call far upgrade pricing & 
complete new features fist! 
















100% accurate results... 

——I——————I—ifn ii .JMUL. 




Tri-State Logic Probe—works 
with Post-Probe and enables testing 
down to individual chip level 


Durable Zip-up Leatherette 
Carrying Case—all your tools 
in one organized easy to carry' 
toolkit. 


Post-Probe Diagnostic Card—- 
when Post-Probe detects an error, 
a 2 digit BIOS code will display on 
die card telling y ou exactly what's 
wrong with your PC. 100% com¬ 
patible with all ISA, EISA* Compaq 
and Micro-Channel PCs. 


Micro-Channel Adapter Card-™ 

(behind Post-Probe card) allows Post- 
Probe to be used wit)} Micro-Channel 
equipped computers. 


jy 


DbrtiPttJlhi 

PG won’t boot ud? Find out uihu 
last uiith our uniuersal POST card... 

Ur Pbis is the only curd that will function in every system on die market. The 
1 documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, hut also includes a detailed reference to the 
bus signals monitored by the card." —Scott Mueller from his globally 
recognized book, 'Upgrading & Repairing PCs, Second Edition* 

♦ Includes pads for voltmeter to attach for actual voltage testing under load. 

♦ i LED s monitor +5vdc -5vdc +12vde -12vdc. ♦ Monitors Hi & Ln dock and 
OSC cycles to distinguish between dock chip or crystal failure. ♦ Monitors I/O 
Write and I/O Read to distinguish between write and read errors. ♦ Accurately 
monitors progress of POST for computers without POST codes. ♦ Reads POST 
codes from any IBM or compatible that emits POST codes. 1SA/E1SA/MCA. 

♦ Compatible with Micro Channel computers, ♦ Dip switch allows easy selec¬ 
tion of I/O ports to read* ♦ Includes TRI-STATE LOGIC PROBE to determine 
actual chip failures. ♦ Manual includes chip layouts and detailed POST proce¬ 
dures for all major BIOSs. ♦ AND MUCH MORE., .call for more details. 

Govt. Orders: MSIS1-7025-01 -421-6467 

micro 2000, me. Makers of Professional PC Diagnostic Tools 
1100 East Broadway, Suite 301, Glendale, California, USA 91205 
Toll Free: 800/864-8008 • Phone: 818/547-0125 • Fax: 818/547-0397 


E03 Optional Tutorial 
and PC Trouble Shooting 
Videos—Call for titles and 
current prices. A wealth 
of technical help at your 
fingertips. 


Extensive Post-Probe Manual—exhaustively complete, 
containing BIOS error codes for most PCs on the market, 
Look up the 2-digit error code in this manual and Instantly 
diagnose your PC's problem. Also contains common chip 
diagrams, descriptions and complete troubleshooting tips. 



EVTE 




"UPGRADE 




RODUCT OF THE MONTtl 


Web Site: http://vvvvw.nucro2(HJ0,eimi 
International Orders please call: 

M iero 2000 Australia...61-42-574-144 

Micro 2000 LK.,.,.,.44-1462-483-483 

Micro 2000 Amsterdam.31-206-384-433 

Micro 2000 Germany ....49-69-420-8278 

cep>ti$h,t © i«9( Hiere i«w, lac All fc(lm Rmntd 

Circle 207 on Inquiry Card. 






























Reliable and Affordable 
Ethernet Networking Products! 

EtherPRO III Series 

tQBASE-T/BNC Adaptor Card features Plug W Play I/O, interrupt and PROM 
address. NE200CtftEEE802.3 compliant with LED indicators for activity and link 
detection. Supports NOVELL, Micro sot t. Artisoft. FTP and PC NFS. Compatible 
with all Bus systems, 10Mbps transfer and is FCC certified 

Configuration options: 

-Ptua’NPlav Design 4‘Q3QQh,320h.34qh&360h 
- Interrupt 2 ,3,4 3 A 0.12,15 

AE-200JL-N lOBalsT/BNG Adap. *39 

PCI IGBaseT Adap. 5 9 

PCI IGBaseT 10/100 Adap. 89 
16 Port TOBaseT Hub 227 

8 Port 1 {Basel Hub 9 6 


AEF-38QPCt 

AEF-350TX 

UTP16/L 

UTP8SL 


tur 

ADDTRQJU 

uu 



■<foi 

jvjL 


TSfrfaill 

[pitomjcTi ] 


16-Port 10BAl 
Concentrator 


■ Reliable 

■ Compact 

■ Costzotteclive] 



Offers Sixteen tOBaseT ports with 


RJ45 connectors, One BNC and One AUt port hr cascading 
hubs or connection to existing backbone, has 21 LEO 
indicators tor confirming status and operations. IEEEB02.3 
compliant. 


BEN22Q BOCAHUB-16PLUS IGBaseTConcentrator 


BEN210 BOCA HUB-8 (Eight Port) lOBase-T Concentrator 9 9 


MMHHM 




Non-Powered Partillel Lina Extender 


F LE1 GO DB2 5 Male to D B 25 Mai o 

wif 


36.6Kbps 

Modems 


V.34I 


ZOOM 






36,6Kbps 
Internal Send/ 
Receive Fax 

* 1 


Modem 


'109 






PLE110 DD25 Mala to 36P Mila, 30' Cable '41 P 


1-800-SJ 1-5369 

;FAX ; ?tO- 637 ^ 2 M . !sT51 "S 


Hard Drives 

<SP Seagate 


♦%. I’REMIO 

. cqM\r E >. 


MBPEN-100 

MBPEN-133 

MBDX4P100A 


z PENTIUM MOTHERBOARD 

Supports Intel Pentium processors 75 to 166MH2- Ayl Plug n Play Rash 
BIOS, dock generator lor last speed changes and meets EPA EnergyStar 
Standards. 

‘25£kB cache 

-Four 72-p n SIMM jackets support £00 with up Id 120Mb- 
■ Bu.til*to CoMrcller support A ICE drives (up to iG.EMGps transfer). 

Features 4 PCI Master 4 k ]SA Slots 
-Integrated 1*0 feaiurti EPP 5CP Mirtctcnai paraLei port 
1*3 JS.55-D UART S»na) ports win 10 b)j« FIFO. LBA IDE drive 
Support ever &2SM& 

PREMI0 Penlium Motherboard 100MHz CPU 
PREMI0 Pentium 




1.28Gb, IDE, 10,5ms (225 

I ST32140A 

I 2Gb,I0EATA-2, lOmslIO 
! MXT-72004A r' 

2Gb, IDE ATA-2, 2S9 




i 




Motherboard 133MHz CPU 
4B6 DX4 'Green*,PCI Mainboard with 120MHr AMD CPU 


RffttlHTO 1 

*299 

459 

169 








SPORT-28.BE 

US ROBOTICS 
36,6Kbps # 
External *189 
SPORT-28.GI 
36,6 Kbps 
Internal M69 




nmaNHMNMi 

IEEE 1284 Enhanced Parallel (EPP) Primer Cables 

BI-Directlonal Pxlnter Cables Each 

PPC1284-6 DB25 Male to Centronics 36P Male (Eft) SI 2.95 


PPC 1284*10 DB25 Maio to Centron \c$ 36P Male (10 ft) 

Cable Assemblies (Premium Fully 


15,95 


# 


5)— 


Texas Locations 

800 - 531-5369 

ix 


SacLAnmnkL. 

10731 Gulfdale 
12IQ) 928-0503 * fJW: E2IQI34Q-24G9 

Austin , TX 


Pan# 

SMM-G 

PPC30145 

25MM-6 

25MF-6 

HD15MM-6 

KEC-6 

PS2KEC-6 

MEC-6 

PS2MEC-6 

ATM-6 


Do script Ion 

5-Pin Din M-M, 6 ft. 

Printer Cable D825-36 Pin Centronics, 6ft, 
DB25, 25 Line Cable Male to Male, 6 tt. 
DB25, 25 Une Cable Male to Female, 6 f(. 

15 Pin High Density, Male to Male, 6 ft. 

AT Keyboard Extension Cable, 6 It 
FS2 Keyboard Extension Cable, 6 ft, 

AT Monitor Extension Cable, (9M-9F) 6 ft. 
PS2 Monitor Extension Cable, 6 It. 

AT to Modem. 6 ft. (9S-25P) 


Shielded) 

Each 

$2.99 

2.99 

3.99 

3.99 

4.99 

2.99 

3.39 

2.99 

3.39 
2.99 


10+ 

$2,54 

2.54 
3,51 
3,51 
4,24 

2.54 
2,09 
2,54 
2,99 
2.60 


Check Out 
Our Home 
Page 

http:// 
www.aftex.com 


MITSUMI 

SXCDRQM Drive 

* 1200Kbps data transfer 

* 256K Built-in Buffer 
memory 

* Compatible with t6-bit 
enhanced IDE/ATAPf 
interface 

* Motored front disc 
loadingauto eject 

* MPC3 compliant 

FX-800 * 1 2 9 




PPC301-6 


T 0705 Metric Blvd. 
|ll?| I12-81II ■ II): |112| 131-1321 

Dallas. TX 
15207 Midway Rd 


Reliable, Efficient Tape Storage Allows 
Portable Security & Peace of Mind! 
IOM EGA "ZIP" 100MB Drive 


You 


|2lf] JBB BIB? • III: |214| 336-318! 

Corpus Christi . Tx 


2650 S.P.LD. 

I§17) 814-1117 • rAK: |5I7J 3HBB12 
S an Anto n io, TX 

1 1342 1H-3S North 
[7101 037-3701) * MJC |2IQ| E37 32B4 


Allows you quick storage on the go! Great for software applications, 
presentations, financials, spreadsheets and more. Features 
125Mbps Data Transfer with 29ms access time, ZiPTooi 
Software allowing you to organize, track and locate dies 
fast and effectively. Weighs less than a pound and fits in 
palm. Compatible with DOS, Windows 95 or Mac/. 




Category 5 

(UTP) Unshielded 
Twisted Pair 

VDC5-4 X<! 

Level 5. 4 Pair, Unshielded 
CL 2 PVC 

1 - 9 9 4 100-999' 1000' 

$0.15 $0.10 $90 

VDC3-4P 

Level 5, 4 Pair. Plenum 

1-59' 100-999' 1Q00 H 

SO, 45 SO.30 $257 

MP-8S 

Modular Plug, fl pin for 24 
AWG Solid Wire 

1-99 100-999 1000+ 

SO, 38 $0.30 $0,25 


ZJP-1 OOP 
21 P-1 DOS 
ZIP-03 
ZJPC10 
21P100 CF 


IOMEGA ZIP 100Mb Parallel Port for 
IOMEGA ZIP 100Mb SCSI Port for PC 
100Mb ZIP PC Cartridges (Three) 
100Mb 2tP PC Cartridges (Ten) 

SONY 100Mb Capacity Cartridge 




UPS Battery 
BackUp 
System 

BCPERS280 

280VAT75W Personal UPS 
(2 Outlets) f 97 

OM N * P R0450 450 Walts 1 
280V A, 4 Outlets 705 
SUPER7 7 Outlet. 

16,000 amp Spike, Qiag. 
LEDS, 7* Cord 19 

SUPERB Super Surge 
Alert, 8 Outlet. 36,000 
amp Spike 2 4 

BCIWT450 
450Va, 4 Outfets,2 RJ11 
*159 


ATEN 

Network Server Swilcti 


tomega 


5369 


CUttIM, DKIilllllUl I flVilHMIHI Pll WHIM HU 10 HUMS miltBII Oil) IPFIlVtl 


TEnu*,, F:r C.O D orders add !l psr pji^age. i25 Coih cr Casnua Chttk t"-i For orderi br.mf Jj3 add II fiindlmo charcfi 

,f| pf i " FCB San Ariomo Tti*i a-J m i bfl idMd te ytur mva-ci. leai fnldf-^i Jda 7-3-*^ isl« in ai roljrni ngj ia HMAt a-.d 
nytl t# Jilui'ied ,n original tendmon A 15% res-lockicig Tflg wi I tt n(e;oed on srcd-JCt rHurrsd ,r. fian-res j!»atl» forM.on Puces ii* s:t 
tn^ngi wihouE italic. Wj jrif net raitoni'bii' ia? ijpcargphicii irron 






MASTER VIEW allows orio 
console to access six servers 
(CPUs). Supports VGA to Mufti- 
sync, has buklin Du^ar, Daisy 
ChainaWe. AuroScan or ktanaal 
seiecton i340sac. scan), Portact 
for computer room access to 
liloservars, trouble shooting, 
testing. 

C5-106 AT, 1 (o 6 *279 

CS* 104 AT/PS2. 1 to 4 269 
CS-102 AT. 1 to 2 219 

CS-122 PS2, 1 lo 2 219 

vmiO SEPARATOR VicCsd 
S ignal 4 intancwf lor distance 
up to 2!€ ft, (Dauy ChamaC^: 
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WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


W| ACCEPT PC'S 
FROM QUALIFIED FIRMS 


HOT BOX SPECIALS 


^30DAV^^ U 
-^MONEYBflCK 

^"ARANTEE >>- 


imp r rm s£% 


IECUJUTV Will CAU WINDOW HOW 
OMHI HO EURCHAJLGC FOI MC, 
VISA AE $ DISCOVER 


* THINKPAD SPECIALS * 

Co m p a q c o ntura 400 , 4 M e g.. ..,,.,. $ 49 a 

4 x 0 BO....... 29 " 

4 x 0-70 .......... 39 0t 

Compaq IMeg Mam Pt, No, 171017 - 001 .. 19 w 

Iliinkpad 750 , 720 , 700 , 360,355 4 Meg. 49 * 

lx 1 - 00,18 pin chip...... 2 » 

1 x 9-60 ...... 12 " 

250 x 1 - 10,16 pin chip_.....__ 50 c 

Cyrix DRX 2 , 16-32 .,.GO" 

NEC Versa 4 Meg.....„„ 49 " 

Panasonic 6500 , iMeg Module... 14 M 

HP 4 P, 5 P, 4 V, IMeg..... 14 s * 

HP 4 , IMeg...,...., 14 " 
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Individual D-FtAM Chips 
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We also sell Memory for; Dell, Gateway, HP, 
DEC, Sun, Zenith, Acer, NIC and Epson 
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IBM PS/1, PS/2 MEMORY MODULES 
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CACHE MEMORY I CACHE MODULES 
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INTEL Math Chips 
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CYRIX DRx 5 386 to 486 Upgrade coa DouWei 


SIMM MODULES (Add $5.00 for SIPP) 
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IBM NOTEBOOK & LAPTOP MEMORY 
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COMPAQ MEMORY MODULES 
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COMPAQ LAPTOPS & NOTEBOOKS 
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HARD DISK DRIVES 
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HARD DRIVES FOR LAPTOP & NOTEBOOK 
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22825 lockness Avenue * Torrance, CA 90501 

1-800-433-3726 

(US and Canada) 


* * CALL FOR NOTEBOOK AND LAPTOP BATTERIES * * 
Compaq, IBM, Toshiba, Epson, AST, Tl and More!! 


TOSHIBA LAPTOP MEMORY 
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LASER PRINTER MEMORY UPGRADES 
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CUSTOMER SERVICE S TECHNICAL: OPEN M-E, 5-t PST 

All prtiefcictt brand new & guaranteed * We buy t*c=tt inventory 

foffcma/is f/p MQ&tmd with ihcir respective companies. 

1x1 “ ar »^ 



. 


h 


110-539-0019 
FAX: 110-539 5844 


SECURITY WILL 
CALL WINDOW 
HOW OPEN 


CALL 

TOLL miE 


“TAB. \X< a:D0 * m - 10 P ™- PSI 

HAS vS^rt HotJce S»l' 1 OtOO i.m. to 11:00 noon 


Sa I esio rders; I at rades fs©a ol. com 


Customer Service: latradecsd@aoLcom 


Circle 209 on Inquiry Card (RESELLERS; 21 0). 


Price Inquiries: latradeinq^aoLcom 












































































































A T A I M‘t’G II I 1' Y 


Today’s applications require higher performance and reliability from your storage configurations. 
Consan RAID systems are your storage solutions* 

We have specialized in mass storage configurations for nine years and Consan designs the highest 
performing RAID configurations to meet your most demanding needs* 

O HARDWARE + SOFTWARE RAIDS — All Raid levels for all platforms. 

O HOTS W A P — Optional hot swap drives, power supplies, and fan. 

O DIGITAL VIDEO + CAD — Digital Video + CAD Approved with most applications, 
o NETWORK SERVERS — Combining performance and data integrity. 

C 0 i I 3 A i f builds Seagate based solutions as well as a full line of other disk, tape, optical and 
CDR storage products* For more information, call Consan toll-free at : 





t* % 


3 


&P Seagate 



we tXECLUlVE ClfilYL 
t PFN PRAJRLF, Mtt 
Jfu mp.Bwxjsa 

FAX nIP-94 


13TO TOWER ROAD 
SCHAUMBURG, !L tH)1F3 
Ttu wr-sttt-i-txiLi 
fAf wr-ti® mu 


V01 EASr IP ARK BLVD. 
PLANO, IX JSQT4 
TEl; 
fax: 



Circle 206 on Inquiry Card. 
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PolyRaxx RackMounls 
Clustering Disk Array 
Portable Alpha, PCs 


Em r 


Animation,- 
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Custom Configuration for 
high-end Alpha, Multi¬ 
processor Pentium Pro 
Server/Workstations. 


0 1,1 * 

i‘ui v well L'limpu^ 




Optimized for: 
Video/Animation Authoring, 
Image Editing, Presentation, 
CAD/CAM, 3D Rendering, 
Inter net/intranet/SQL Server 


r~ 





433MHz (256-bit Alpha 21164A) Super System with 9GB HD from $9,995 

400MHz (256-bit Alpha 21164A) Advanced Sysfem with 4.3GB HD from $7,995 
300MHz (256-bit Alpha 21164) Standard System with 2.1GB HD from $4,995 
275MHz (128-bit A Ipha 21064A) Basic System with 1.2GB HD from $2,995 

Quad Pentium Pro 4 x 200MHz SQL Server with 20GB Disk Array from $19,950 
Dual Pentium Pro 2 x 200MHz SMP NT System with 4.3GB HD from $4,500 

Single Pentium Pro 200MHz Standard NT Station with 2GB HD from $2,500 

Pentium 200MHz High-Power PC with 2GB HD from $2,300 

fL ws j Pentium 166MHz Standard PC with 1.6GB HD from $1,995 

HU Cyrix PI66+ Budget PC with 1.2GB HD from $1,595 

Polywell Computers, Inc (800) 789-8027 

www.polywell.com I— 

1461 San Mateo Ave,, So. San Francisco, CA 94080, USA 
Tel: (415)583-7222 Fax: (41 5) 583-1 974 E-Maii: info@polywell.com 


mm 

!* * * * ^Til 


Warranty and Support 
5*year ithhouse tabor, 

2-year standard parts, 

10-year tott free support 
30-day money back guarantee 


POLYWELL 

Si VS T n M s 
Circle 203 on (inquiry Card. 




































The Great Debates on 
LAN and WAN Strategies 


Watch the Asia-Pacific’s 
Networking Leaders 
Vie to Solve 

k REAL-WORLD A 


SINGAPORE OCT. 24th • HONG KONG OCT. 29th • SYDNEY OCT. 31: 

r --- - - - -------- 

Register now! Fax to +65-538-4436. 

Siuil ng IS limilt-a to 200 otU/i O.L-s. For morn nfn r min on call Fios e U-e . 

Phone: +65*538-4432 or fax at number above. 

Data Communications and Data pro 
The Great Debate on LAN and WAN Strategies 


Two real networks, two real debates on 
how they should grow. 


Here’s a common sense* real-world seminar to help you practically understand the 
new high speed LAN, switching, and routing technologies, as well as frame relay, 
ATM and the new widfrarea networking products and strategies. 

First you'll get a tutorial on these hot areas from Robin Lay I and, Data 
Communications Contributing Editor and experienced networking manager, and 
Oatdpro analyst Mitch Radomir, an Asla-Pac expert in internetworking. 

Then, you’ll be able to compare the products and strategies of the leading Asia- 
Pacific networking vendors and then watch them solve two real world networking 
problems facing a typical campus network and wide area network in the region. 

Here's only soma of the issues to be addressed: 

* How will campus networks evolve over the next three years? 

* Will routers be replaced by switches? 

* How much bandwidth is needed on the desktop? 

* WhaLs the best way to handle voice and data to remote locations? 

* Is ATM the answer? 

* Is it frame relay that handles both data and voice? 

■ What role should the internet play? 


NEWBRIDGE 


caBLeTRon 

SYSJ&TiS ascom Timeplex 


Tina Compkihj NlI^qiIiivj Sd-.ihni ' 


October 24, 1996 
The Sheraton Towers 
Singapore 
39 Scolts Rd. 
Singapore 228230 


October 29, 1996 
The Grand Hyatt 
Hong Kong 
1 Harbour Rtf. 
Hong Kong 


October 31, I9S 
ANA Hotel Sydney 
178 Cumberland SI 
The Rocks, Sydney 
NSW 2000 Austral! 


Registration Fee: $150 {LLS. Currency) 

_ Fd like to register immediately. 

I’m interested, but want more information. 


Name* 


Tide 


Organization 

Address 


Country 

Phone 


Fax 


Presented Communications & DAIAPRC 

by- 


ASIA-PACIFIC 


hdiQf mallei Services 
GfCS L^l 
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DISCOUNT PRICES 
HUGE SELECTION 
OVERNIGHT DELIVERY 


FREE SUPPORT FOR FSI CUSTOMERS 
SATISFACTION GUARANTEED 
NO SURCHARGE ON CREDIT CARDS 


CORPORATE PO'S WELCOME 
GOVERNMENT & 
EDUCATIONAL PRICING 


Always your best buy on the widest selection of memory upgrades! 


DESKTOP COMPUTER MEMORY 
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LASER PRINTER 
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LAPTOP & NOTEBOOK MEMORY 
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MEMORY UPGRADES 
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ALWAYS CALL FSI BEFORE YOU BUYI 
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CAU FSI WITH THE 
NAME OF YOUR PC! 

GlT DiptTls ha <4 tkte i-i tdfKUr^Xl 

ffifermeSciv v\ <J. wd ptim 

hzri lie otJiisr 41 ho &\ L il rods!I 1 

WE PWVm YOU WITH: 

)f Vi?4.t j^it. rtT^ty Ispiuraj 

I JAM. <a;kr £ v d«s| . 

V Ha* rr.xi irstf-oy yen rea!!^ t-ped 
I / Memory pid-x^ oraiojla for yo.' ij-siBrn- 
1 / Van tod eSecr.T! Lporoae bf jot rysism 
1/ W jyv'iTi ff„r.(T,jiT, 4 mai.‘ ti 
eitiory eafcit'^H 

Texas 

Instruments 

S75J257 115? 

r^«tl*U15MM 

id 5«T:j2oa.i 151 mt iin 

irMi »Ktx;oog'. 1144 

I^wwi « l Ml FWf6 

bd RC57630Kif i‘59 iy.': iiCi-HXHi 13111 

tKt T*3siltfiqof in i*t ciuiiio®' HO 

If-Ma.J00C «IS «»11ani:» 15®. 1335.15ttItod.. 

m PTustffci Hit "Mi 474fiiMff5 im 

W-*yw6JX,>;Xito6* 

kwi ?tMi5*ffCI CM 95riitfitC2 UU 


IF YOU CANT FIND WHAT YOU‘RE LOOKING FOR CALL! 


NEW LOWER PRICES!! 


MM OR FAX ORDERS TO: 

[7U] 44S-7750 * FAX: (7 N] 443-7760 
Email ADOfiist sol«§Srjtiource.cDni 
Fint Source Inherrsiityxjl 
7 ioui r n^ ; ‘ * A£so Viqo r Cofifomio ?265d 
j FSI SAJiS HOURS 
y • Fritfoy 6cm - 6pm * 5a*ufdoy r 7om ■ 4pn 
H. SUPPORT HOURS 
- Friday * 7cm - Spm 
tl Support |7I4! 44&-7770 

si ftjpfc StJAdbrd Trine 




Call the Upgrade Experts 

ORDER NOW 
800 - 635-9866 

International Orders Cat] 714 - 44 B- 775 Q 
|SEE US ON THE INTERNET; www,firstsoyrt:eiCom 1 

Circle 201 on Inquiry Card (RESELLERS; 202). 
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COMMANDER' 


Windows NT 


Windows v3.x 


System Commander makes it safe 
and easy to add as many OSes to your 
PC as you want! 

Easy Automatic Installation 

• Prepares your PC tor new OSes in 
minutes 

• Simply select the OS you want and 
System Commander does the rest 

•To use another OS simply reboot 
and make another selection 
Money-Saving Flexibility 
•Minimize hardware expenses by 
putting up to 100 OSes on one PC 

• Use any combination oi hard drives 

* Whsifk Dcdwoct bolero noon 
q i j[>ii k: t to etui nq u wii hout notice*. 


• Use any Intel compatible OS or 
combination of OSes, in English or 
any other language 

System Commander is only $99.95 and 
conies with an uncon ditional 60 day 
money back guarantee. Get Free 
overnight shipping when you mention this 
ad. *Order it now and have it on your 
desk tomorrow morning! 

“System Commander is a 
blooming miracle” 

Jorry Pournelle- BYTE 


PST, No Snturdjiy delivery. Stendard shipping outslrje US. CA r£is. ndd $7.25 goIoq tux. Orftu 
AJl togas and product names eoci trademarks ol their lospixrtivo companies. VIS A/MG/Amox OiDlXi 


Free 

overnight shipping* 
when you mention this ad. 

800 * 648*8266 

www.v-com.com 
V Communications, Inc. 

-1320 Stevens Crook Btvd, H120-3BYT 
San Joso H CA 9G129 
400,296.4224 fOX 400.296,44-11 

V 


Solaris • Linux • Windows 95 * OS/2 * PC-DOS 


■ DOS/V ■ Windows 95J * Warp * MS-DOS * 


Run more 
than one OS 
on your PC! 


SCO UNIX 



MCUHrrr*tAFu» 
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Id protect tlitrir software Again it piracy? 
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u \ E Oiifil Uu lumilicd by "Huikoia hfigununkrig" iliu WH4U- 
BOX 4 1 (run I uifinnitM, yc 
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WIBU KEY on stage 
at these next events: 


Munich, Ctirm^ny 
October 11 - IS, MVS 
Hill H t eoolbAU 


il COMDEX 

Fall '96 S2031 

Sind* Ek|mi, Li IV* |t I 
Niivcmbrr IIS U, IVVS 


Providing the highest quality Software Protection since I |p89 
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SYSTEMS 










he AIIMicro CNE Self-Study Course™ is the first 100% 
Computer Based Training (CBT) program to fully pre¬ 
pare you tor Novell’s CNE exams. Its innovative design 
provides fast, effective and convenient training to anyone wishing 
to become a Certified NetWare Engineer, even when hampered by 
a busy schedule. Our CNE CBT allows you to learn and practice 
everything you'll need for full NetWare certification. 

•All on one CD 

• Interactive NetWare simulation for hands-on exercises 

• Study at your own pace 

• Hundreds of practice questions 

• Priced below competitive products 

• Everything you need to prepare for 
Novell’s test! 


AIIMicro 


Affordable! 

The AIIMicro CNE Self-Study Course is priced far below other 
competitive training packages, so you can now get top quality 
training at a price you can easily afford. 


MICRO HOUSE 

pifntuiwm 11 * 




Added Bonus! 

The AIIMicro CNE Self-Study Course even 
comes with the required Micro House 
Technical Library 7 ". You’ll have at your 
fingertips the latest specifications, diagrams, 
hardware settings, component locations, 

configurations, and other hardware technical 
information, ail on CD-ROM. Familiarity with the 
Technical Library is required for full certification 


Effective! 

Through the use of interactive exercis¬ 
es, you’ll be able to gain practical hands- 
on knowledge under simulated situations 
without the need for a working network. 

AIIMicro’s CNE CBT ensures that when 
you complete your training you’d be fully 
prepared to pass your CNE exams, and 
best of all, you’ll be ready and confident 
to go into the workplace and perform 
vital CNE functions. 

Convenient! 


9 

& 


$ 


i 



Our CNE CBT program offers you flexibility and portability 
unmatched by traditional training methods. You will study when 
and where it’s convenient, at your own pace using a step-by-step 
format for either NetWare 3.lx or 4.1! 


Don’t put your career on hold 
any longer! Get the AIIMicro 
CNE Self-Study Course and 
get certified...FAST! 

COURSE MODULES INCLUDE: 

■ Adminrslration v3.1x - TCP/I PTranspon for NetWare 

• Advanced Administration v3.1x * Networking Technologies 

- 3.1 x installation & Configuration (£802) * NetWare 3.1 x Id 4 1 Update 
* Service & Support for NetWare (#801) 'NetWare 4. J course also available 

NOTE: As of 6/30/96 current CNE’s will lose 
their certification unless they pass Novell’s 
new 3.1x-4.1 update test. We have the course! 

CALL TODAYii 


or more information about our limited time discount pricing CALL: 


1 - 800 - 653-4933 


INTERNATIONAL: (813) 539-7283 • FAX (813) 531-0200 

FoREFRONT/AIIMicro 


18820 U.S.HWY. 19N..#215, CLEARWATER. FL 34624 
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Circle 213 on Inquiry Card. 


No more pre printed checks! 



Call mips at (800) 898-8560 


Jttii tv ail able 
limit: 


TigerSojtware 


Save time and money printing your 
own checks with mips VersaCheck™! 

Revolutionary mips VersaCheck™ is the inexpensive software that not only lets you 
print your own checks from scratch, but automatically keeps your account balances 
too! mips VersaCheck installs into Word for Windows and lets you create checks in 
minutes. Include addresses, logos, even your signature, all password protected, 

mips VersaCheck even prints the MICR account number required by all banks 
for processing. And, you can make changes to your checks at any time, instantly! 

Print checks (or as little as 2.7 cents per check! 

Prints bank drafts and deposit slips 
Business and personal size checks 
Manage an unlimited number of password-protected accounts 
Compatible with inkjets and laser printers 
Compatible with Quicken, QuickBooks, PeachTree and more 

RECOMMENDED BY 
Jgj HEWLETT 


i/ 

s/ 

✓ 

i/ 

✓ 


600-555-MALL 


ttjj^mREHQUSE 

aoo*3S7-7oao 


Palatine America, Inc. 


PACKARD 


Tel: 619-679-4070 Fax:619-679-4073 

13240 Evening Crc-c* Omre, Suite 311 - Snlk'Jj, CAS212S 


Defacto RAID 


High-Performance SCSI RAID Systems 



Discover the best RAID price/per¬ 
formance in the industry. Raidtec 
is the affordable, open, SCSI-to- 
SCSI hardware RAID solution for 
complete data protection, ideal 
for mission critical applications, 
document imaging & multimedia. 
It's time to re-visit the 
ultimate in high- 
availability 
storage* Contact 
Raidtec today at 


(770) 664-6066* 


Fast fc Wide SCSI II 
RAID levels 0,1, 10,3/5 

Programmable RAID Level 
Select Inn 

Ou-the-fly hardware parity 
generation ell mi nates read, 
modify, w rite-hatK 
per Iormanee o ve r h cad 

Single ended or differential 
Con fig ii rah I e r ead k write 
buffers 

• Rack able, 
r stackable 


Downloadable Dash firmware 

Remote alarms, configuration 
k monitoring 

Environmental sensor ports 

"Hot Replaceable" disk drive 
bays k power supplies 

Single SCSI ID 

Solid statu load sharing power 
subsystem 

LCD control panel status 
display 


I'm Standard In 

Aa ldt« USA 

1115 Ikrobree Park Dr. 

Roswell, GA 30076 

Tot: (770) fie+aoee 
FAX: (770) 664-6166 


Advanced Mass Storage Systems 

Raidtec EUROPE 

* Suite C Glen Wcrvyn Uotiit • Glinmire 
Cork, Ireland 
if it am 21-82 M 54 
TAX; {353121-821 bM 
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ThinkPad Notebooks 


j Thinkpad 365 Systems 

ThinkPad 365 X PI 00 B/atDMB, PASSIVE. 

■ S Stock 

Thinkpad 365 X 0 

FIDO 

8 / 81 OMB, PASSIVE, CD.... 

SStock 

ThinkPad 3 & 5 X 

P 10 G 

S 51 QMB. PASSIVE,.. 

SSIock l 

Thinkpad 365*0 

FI 20 

1/1 GB, PASSIVE, CD .. 

SSIock | 

Thinkpad 365 X 0 

P 120 

0/10 B, ACTIVE CO., 

SStock [ 

Thinkpad 355 E 

536/1 DO B/ 54 DMB, PASSIVE,... 

(Stock i 

Thinkpad 3 t 5 £ 

($ 6,100 PASSIVE, CP . 

SStock... { 

Thinkpad 760 Systems 

Thinkpad 760 E P /133 15 / 1 GB. active. 

t 

. SSIock 

Thinkpad 760 ED 

P /133 

16 , 1 . 2 GB. ACTIVE, CD . . 

. SStock ' 

Thinkpad 760 E 

P /120 

161 , 2 GB. ACTIVE. 

SStock j 

Thinkpad 76 QE 

P /120 

0 / 8 KIMB. ACTIVE. 

. SSIock ■ 

Thinkpad 760 EL 

P. 103 

mmti passive ... 

SCALL 

Thinkpad 760 ELO 

P .100 

3.11 OMi. PASSIVE, CD.... 

■ SCAll 

Thinkpad 76 DEL 

P /120 

6 / 1110 MB. PASSIVE, CO .,.. 

SCALL f 

ThinkPad 76 DEL 

P /120 

61 GB, PASSIVE, CO ___ 

. SCALL t 

Thinkpad 76 DEL 

P /129 

61 GB, PASSIVE, CO _ 

, SCALL [ 

| FOR ALL DESKTOPS & SERVERS PLEASE CALL 1 


Visit OurWeb Site 

www.computerlane.com 


HEWLETT PACKARD 


Printers 


.. $495 call 


. situs 


COMPUTERS 

/ECTRA XU SYSTEMS 

:u 6 150 16 1 GBtc «i+C 0«Mull ox $ slack 

:u 6'15Q 1&2CBftciii+CD + Mfltm* .... Sslock 

:U 6 200 teiQOseal+CD+Mntrfix Sslock 

:u 6 200 32/2QnHc»l+CDtMalf(3X SslOCk 

built I n Network card. Windows NT prelo aM 

HP NETSERVER 


Afrtf 


. (call 
, Scull 
. Stall 
. Scan 


call lor nil other Nelsarvar configuration 


NOVELL 

Netware 3.12/4.1 Promotion 
5/10/25/50/100/250 USERS 

am ql wHtM Mex 


call tor bast price 

* free network card with Purchase aver S25GG.QQ * 


51SMGX 5/133 tfi/I.G GQ 


(stack 


StfiMCX 5/166 m e GB *u>*»**+Hm SmtOGk 

aniHiuii|t4«a«)tXnts 


COMPAQ 


Notebook Systems 

Armada Notebook Systems 


LTE Notebook Systems 


□eskpro 2000/4000/6000 Systems 


Compaq Server 


Authorized Dealer & Service Center 
COMPAQ, IBM,TOSHIBA, HEWLETT PACKARD 



Also carry Toshiba 
Refurbished Models 
® Call for Price * 


Notebook Specials 

Texas Instruments 

Extensa 510 P too SfilOmb p«i** . 41999 

Extensa 560 CDTP /75 fifilOMB^-ii* (3090 

Extensa 570COT P/1M ai.2GB^Eiv» $3304 

NEC 

Versa 2200 c P /75 a BtOmb ,(2250 

Vacra 6000 h P i DO 16/1 OSgb m . ,$4250 

Modem Special 

U,S. Robotics 2S.0 phone answering ,$179 

US. Robotics 23.fi Win Modem.$135 

Motorola Bitsurter ISDN . $250 

Video Boards 

Mai rot 2 4MB Millenium 3D.5289 429 

Diamond Stealth 3D 2MB .$160 

Imagine 123 0 MB Pro PCI. 41235 

Imagine 120 2 MB. $299 


ACS 

Computer 

Sp ecia Ia 

ACS P /166 MTCD 

PCI Intel Triton Chipset 
5i2kb Pipeline cache 32MI Pam 
i.^mb floppy drive sCB IDE hard drive 
Matrox 2MB 3D 1600x1200 Video card 
fixCD Rom Drive (Toshiba) 

Sound blaster AW32 (3D sound} 
MidTower Case 
1:5 watts speakers system 
Fujitsu lot Enhanced quite wings keyboard 
Windows 95 (original with CD) 

DOS 6.22 (original with disks) 

Mag DX 1795 SVGA Monitor 17" 

$2,650.OO 


Computerlane 


Outside California: 1-800-526-3482 

Inside California: 818-084-8644 • Fax: 818-884-8253 

comlane@instanet.com 

7500 Top an ga Cyn BIvcL, Canoga Park, CA 91303 

Hours: Monday - Friday 9-6, Saturday 10-5 


Comp Hi] It A Flag is let uri 
Trad«mAtk nt Compaq. IBM 
is A Hdjiilei cJ Trademark 
pi Ini ern*|i one I Bust nett 
Machines. All Qualed: 
Prices 6alicet A 5% Cash 
Disc mini VISA, Haslet 
Card, Wirti Traasier Al&ti 
Acct!|,iI b cl. Prices Subject 
lo Change WHhcul Kollco. 


Networking 

3cam 3c5009 combo NIC . $119 

3cam3c509b . $105 

Umpro ffc200Q compatibles .429 

ME 2000 {microdyne) .469 

3com I ink builder bub 9 24 46 port .. 4ealJ 

Motherboards 

Azus Pentium M 6+256 

pipeline BC ....4205 

Amptron Pentium M B+256 

pipeline BC . ......$129 

Inlet Zepa Pentium MB+256 

pipeline BC .,,..4199 

In lei Endeavor Pentium M Bt sound , 4caJf 
Intel Aurora M B with Orion .4call 

Controllers 

Adapiee2940 w kil _ $256 

Asaptee 1542 wM .. 4250 

Adaptec 29400W Wkit ..4310 

call for other sot! imulals 

Academic Software 

Micro soli Academic Partner 

Microsoft Office Professional 

for windows 95 

$165 

MS WINDOWSNT 3,51 SERVER ,, .. 4345 

Ms Win NT workstation .. . . , . 430 

Ms Backatlieo Server ... $1074 

Ms SQL Server ..*.4770 

call for olher Microsoft Academic Prices 
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Circle 216 on Inquiry Card (RESELLERS: 2 V7)* 


UNIX' on NT? 



toftway Systems is the leading provider of standards-based 
open systems tools for Microsoft” Windows NT\ The OpknNT'“ 
product family consists of a fully conformant POSDU / P0SIX.2 
runtime and development environment for NT and a host of com¬ 
plementary system products. In the coining mouths, we will be 
expanding our product line to provide a fully conformant UNIX 
operating system environment for Windows NT, OfenNT includes 
all of the components that users and developers demand on UNIX 
systems ~ now available for die first time as a native, fully inte¬ 
grated environment for Windows NT 


Now you can have the 
advantages of a UNIX 
system while running 
Microsoft's most robust 
Windows operating 
system - truly the best 
of both worlds! 

Take advantage of our special offer Buy any OplnNT product and 
gel one year of product updates for free. Add to this our 30-day 
"no questions asked" money-back guarantee, low price and free 
technical support and you have a deal that can't be beat 

For tile latest info on OjtyNT visit our web site at: 
http^/www^oftwayxom/OPENftTI' or rail 1-8QQ-GET-IMIX1 



1 -800-GET-UNIX 


185 Berry 5t„ Suite 5514, Son Francisco, CA 94107 
hi: (415) 896-070B * Fax: (415) 896 0709 * Sales loll Fiee: 800 438 8649 
Email: opennt@saftway.com * WWW; ht1p://www,soflw(iy,com/0pfHNI 



Softwayi 


Systems 


■ OpenNT Commands & Utilities. ....$199 

UNIX*style she// and l/ti/foes. A/f your favorite 
took including ksh f awfc, grep, sed, vi cod more/ 

■ OpenNT Software Development Kit ...... .only $99 

Development system for porting & developing 

POStX and UNIX applications to Windows NT 

m Open NT XI l Server..$199 

Competitively-priced, high performance XIJR6 
display server for Windows NT and Windows 95 

■ Open NT Telnet Server, from $99 


Multiuser telnet daemon service for Windows NT. 


CtoiHT h o Hfawfc &f faftwy Spttim. tot, tta jawkt Mn ufarai faelcpd by iht Uiinttijr st(dsfornto. lifk&y ed to raMfetoft Ml otbif nghitrd Irodwab id (rdwabari rb« propiffy >1 ** 
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Add-In Boards • Bar Coding 


Add-In Boards • Communications/Networking 


Add Four Comm Ports 
To Your Laptop 



With One Small Card 


An expanding new world of communication for laptop and portable 
computing can be found through a new and innovative PC-eard from 
Quaieeh. The QSP-100 has four RS-232 asynchronous communidation 
channels accessed via four separate D-9 connectors. 

Ideal for multi tasking environments, the QSP-100 is powered by 16550 
UARTs allow ing for a maximum baud rate of 120K. In order to minimize 
resources while communicating to multiple devices the QSP-100 requires 
only one hardware interrupt. For information on this card and other 
innovative PC-card products please call 800/553-1170 for a free catalog, 


C? QUATECH 


Circle 63 on Inquiry Card (RESELLERS: 64), 



Yes. We Build Multiport Serial Solutions. 


Moxa Tech USA, Inc. 


Intelligent Multiport Controller 

*Ji in I2X serial port* jvr *yttcm 

•Speed up hi 4WJ.KK l»|Is 

■l tii!li puffqTIIWliW dual R!5<I CPU* 

'l ull i mol km stMlUMtisphiyeach purl 
f Mull (pon mi m I li Id r.ic k mi i u n) ufok 

modulo ciiii be IO0M it way 
*Sii|ipmiv Windows NT, 95* 3.v, OS/2, 
NetWare* UNIX Lind many t a hers 


Q00-G09-MQXA 


S4 OB S3 S’.roLil 
ELrnhufSl. MY 11373 
Tfll: (71BJ672-73&4 
fax: 

Ema,l inl^moi^ com WWW; htlp/vww naia com 


b?i Woddoii Drive, iiu r.i i 
Suanyv&rs. CA 34&B3 
Tfll , (409)734-2224 
fax. (408)734 4J42 


Circle 65 on Inquiry Card. 



Uirde 67 on inquiry Gard. 


RS- 232 /RS- 422 /RS- 485 /Current Loop Serfajinterface- 

Yes, Single Card Does It Alt! 

* Uses standard RS-232 commands - $S fait* 4 

no special drivers needed // ’' . yjjfc : A * /jf ' 

* Automatic data flow conirol * aV ■ ; 

* 16C550 UART with 16-byle FIFO butter 

* Transmission speeds up to 115K bps / /;Tv? 

■ Complete RS-232 modem conirol it 

* Su pports 2-wi re or 4 -wfre operation •'/wV 1 1 “ ^ 

lor RS-422/485 ' 

* Both DB-9 and DB-25 connectors induES^wf 

■ RC-ComLIB software included, but not neras5W fa;>» . jWtifw’V/7 

* Mu Import cards also available p ar i« pcl.^u ***^fc£ Xz-T* 9 ** 

A 750 East Arquos Avtf.. Sunnyvale, CA OMOOO 

ADwMTECH T<J| Jas 245 °67S * Fat. 4082450208 


Part Jf PC L-740 


750 East Arquos Aya.. Sunnyvale. CA 04080 
Tel 408 245 6670 » Fat. 4 00-24 5-82 68 

riomo page: hiip://Awvv.dBv 0 niek c^ni • lnfodadv*HMk.csim 



Celebrating... 

LaserLite & DuraTrax* 


The Next Generation 


Join the party as we cejebrate two hot new prodijetst 


LaserLite—the Smallest portable laser bar code reader on the market! 

And DuraTrax—the first portable reader to fully integrate 
Touch Memory* and barcode technology. 

Call for your free information kill 


1105 NT, Circle Blvd*, Corvallis, OR 97330 

541*758*0521 * Fax 541-752*5285 * http://www.videx.com ocu* 

Circle 66 on Inquiry Card. 


LET YOUR COMPUTER DO THE TALKING! 


Voice Express Voice/Fax Mail 

integrates major voice/fax applications plus 
program control into one full-featured high 
performance software, FC-AT/386/486 
based, Menu driven. Easy to use. Supports 
up to 32 voice lines and up to 8 lax lines. 
Works with most business phone systems, 
Centrex, DID service, T-l lines. Call now. 

S u ft m m rc+h Li i ll w ii re ki ts $ £ 

2 voice lines kit starts at 
I ji on dcmutmlr (805) 523-1329, Doe. # 1004 
Welt Pagei [uqW/www, eenrraliedi.com 


*595 


I Voice Mail 
A Fax on Demand 
1 Inti Call Back 
I Auto Attendant 
1 Talking Yellow Pages 
I Fax Broadcasting 
1 Fax Mail 
1 Telemarketing 
I Date/Party Lines 


CENTRAL 
TECHNOLOGIES 

SVrrj'pijg Comp utrt Uicrl Si {lit 1932 H Cluilcn^cf 


1 - 800 - 532-8054 

* c-nuiltijlct^crui^icchcticn 
C[„ MpMfjurk, CA 93021 


Circle 73 on Inquiry Card, 




t 


Mon 




STARVIEW 

Control up lo 216 Servers 

with just 1 Monitor, Keyboard, and Mouse 
■ Supports SVGA, VGA, and Multisync Monitors 

• Keyboard or pushbulion CPU selection 

* Autoboots Keyboards and mice (SV421) 
Cascadable 


Ulltd Pile* MppHHa CSA4JL nwdii 

USA/Canada: HQO-2G5-1044 (ext. 231} 

Fa,: |5,SJ ,55’&425 1 hlernsl E-Mail: stsf 10 ifi.eafflpulerBonlintfsys.com 

h ttp://www : start&cbcomp. com 

—, __ j Sestt at COMDEX FjII' 96, LsvVwi. Bcpih S72S0 

StarTech 


tOMruiiirtootcis 

USA ‘CjfuwlU * I A ■ FfW 
Vrriwrbrfh * HuA|JLoA( 


Circte 72 on Inquiry Card. 
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HARDWARE SHOWCASE 


Communications/Networking 


'Matrix 

Simultaneously manage up to 8 
computers from up to 16 locations! 


,Uk 

fortius 

r 

Ural 

i t 1*1 n 

Hmnil 






Control with kuyboartf and nontrol panol 
Scanning function Lock access to n CPU 
Tito transfur function as option Automatic 
booling ot keyboard and mouse Supporting 
blyh-resoliitinn monitors Customization always 
available Rack mountable 1 year warranty 


Yuri all lr cntn iirutlu n^i u^iikihk 1 ; jn> cumbinaiinn from 

I user to 2 computer* up In 16 users to 8 computers 

‘V . 

Ml xucmimmm s EunaSS 

jur *■;! Sfilrmi Ltd m 

Jnicrnutiu-nuL IlcidiiuarierK 

II BdrffidfoiSL 

‘>5483 Jerusalem* Uiael 
Phijne: +9722§Sf £3 33 

L«: *9722651,897) u _ , 

Knuii: inuggtobiaminkeni.ai.Ll Visit QUJ homo Page' 

hltp: r /v> v wjnkko«3raaa rail 
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Communications/Networking • Computer Systems 



DOH'T 


GET MAD, 

GET YOUR MESSAGES! 

ni's Neiv4-PIAY 
Voice Processing Cord & . 

Voice Window Application Softwor 

puaormo for under a thousand douars 

1 - 800 - 945-4884 




umumi 

StnlMMt/OIJlFi&t 
^wtJsIsl n UtH*«tM*al wm hppt* r 

Ming Tethnetogy, Inc 112S Ailantk Av«. Alontefo, O 
Moat: 510 S2?'3A0 DFdx: 510 522-5SS6 Fmaik W\ 


Circle 63 or Inquiry Card, 


Industrial Rachmount Computers 

* 19" Kackmount chassis 

(3—20 slms) 

* A11-in-one 80486 to PENTIUM 
CPU cards 

* 3-20 si ot IS A/PC l Backplanes 
1 2O0-350W, 85-265 VAC Power 

Law Profile 3.5 1 Rack chassis Supplies. 48VDC, 24VDC, 

PCI/ISA Backplane U ™t Version Available 

N’EMA 4/12 Industrial Workstations 

* Panel Display PCs 

A Western Region: 1-800-983-11/ / 

SYSTEMS Eastern Region; 1-800-886-2243 

Circle 82 on Inquiry Card {RESELLERS; B3), 



TAKE CONTROL 

of 2 to 64 SERVERS 

FROM ONE KEYBOARD, MONITOR AND MOUSE 


* Keyboard/mouse emulation 

* AUTOSCAN 

* Front panel & 

Hot key operation 

* Remote access to 150' 

* Desktop or rack mount 

* Over 50,000 in operation 


MasterConsole 

Rock solid , reliable control 



* Any mix of PCs, 
Mac, and Sun 



CALL TODAYl 800-RCI-8090 X 7\ 


DISTRIBUTORS LOCATED WORLDWIDE 

RCi Europe (31H CMS B-6673 RCI Taiwan (886)3-213-1117 

fax (31H 0-451-9610 fax (8B6J-2-218-1221 RCI 

Raritan Computer, Inc. 908.374.4072 fax 908.874.5274 

10-1 llene Court, Belle Mnad r NJ 08502 * sales®raritarreem • hrtpy/www.raritan.com 



.lit DAY MONICY-tlACK CUARANTEr, l lll.l, I -YEA It WARRANTY 


Industrial Strength PC Solutions 



* Rock inounl Systems - 386 to Dual Pcrtliwm 

* Rock mmrnl Ctois U[i lo 20 Slots 
Custom Design & Madifkntlons nvnilnhla 

* Rock mount Monitoi - Up to 20" 

* Rack mount (fwny 101 Keybooid 

* HDD / CD-ROM Entbuie - Hal Swappable 

* HIMA VIJ WjHh 1 

* 386/4flfi/PffliTiijm- ISA/ElAS / VISA / PCI 
■ Passive Botkpkines - fiom 3 slots lo 20 sbls 

Segmented Backplane Hvoilobb 


Circle 79 on Inquiry Card {RESELLERS: 80). 


20 Slot Hot Swop Redundant PS 


atm-u^7-5 i f* i 

408-452-9200 * 408452-9210 FAX 


http '//www.appro. com 
E-Mail: app/ogappm.CQm 


Call OT irJl |N>f iull i 'utiling 

2032 Berjg Dr»San Jose, CA 9501 



industrial PC Power supply 


■ 85-26SVAC, -48VDC, 
+24VDC, +12VDC input 

■ 70W-350W output 

■ COKHz PWM control 1C 

■ 0-55X operating 

■ MTBF > 20 years 


ICP ACQUIRE INC. 

CALL: 1-888-61B-618B 
FAX: 415-428-1172 


Circle 70 on Inquiry Card 
(RESELLERS; 71), 


Circle 86 on Inquiry Card (RESELLERS: 87). 
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Computer Systems 


Computer Systems 


All-in-one Flat-Panel 
Rack-Mount Systems 

For Your PC-based Control Application 


(iso) 

V 9001/ 


f v 




m3 


■ / 



nd* i 


* TFT, EL or Mono flat-panel display 

* 14-slot backplane 

■385/486/PentiumP with PCI Bus, 

* 250 power supply 

* Disk bay space: 5*25" x 1, 3*5" x 2 


nxiom 




Tel: 909-464-1881 
® Fax:909-464-1882 


E-nwni.MiesG aww <tk.com 


Gird© 84 on Inquiry Card (RESELLERS: 85), 



Processors 


ENCLOSURES 


PC Enclosures 

from $300 


Monitor: 

10" Super VGA 
Color from $650 


Keyboards: 

Drawer, Shotf 8 
Panel from $85 


* Excellent Air Bow & Cooling 

• Accepts Most ISA, EISA, VESA, PCI Motherboards & Passive Backplanes 

* Rack A Desk Models * Up to 20 Slots Rugged, Modular Construction 

• 200, 300 A 400 jflfctf Supples, UP CSA, TUV * Made in U S A 


motmt 
for mcapliw 
btoclwft, prices 
oriPpUfttions 
wstwoi: 


K' a * PDBttu^'dJ 


INTEGRAND 

niiiiiiMii.gr 

8620 Roosevelt Ave, * Visalia , CA 93291 

209/651-1203 fax 209 / 651-1353 

Web $lt$ fcdpVAvww IntegmndFtesearctr com 
Email sales Wntegra ndResearch, com 



Run DOS applications 
in ROM on portable 
systems. Complete 
' with CPU, LCD, 
memory, peripherals, 
keypad, supply, 
support. $299* up. 


CPU CARDS 

With Rom, Ram, Flash, Pcmcia 

KS-7 All in tone 4H6 SI.C - S299* 

VGA, Ethcmci, 4 Sri, 2 Par, kk% Hop, 
Keybd. sound, 8M Ram/Flash. 

KS*8 Portable Elan 386 - $399* 

5M mem, 3 Sri, 2 Par, CGA.bamm 

KS-I Low Cost Ncc V40 - $129* 

3 Sri, 2 Far. 10 hit A/D, Modem. 


100, con vmauii >*rr fine petal ft* tkmU 


800 - 505-6749 * Fax 303-786-9983 

K/LA 
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i» || Computer 

Systems 

p. . 9 *Ccittjfteb(pnfiguredSysAema 

, i * J °hj(:limniini Sydem Endowircs 


f l | - w * HjcIi mm i lit jtpl e Hi Lildtisurc u 

I p 1 adtflmVfi Indus! ml 111 wldfbare 

^/T I 386 ia hmm CPU Cotdi IHurnlorS < Itonlm* Cudosurts 
Ml IU/ EISA./ VESA/Kl «Jk^^»ttey6MrtfEnd<JHircs 


lnVl! 

wm r 

Hoi Swap tcElumfcml PS 
Avail, in S/14 oi 70 Slots 


° Hetfhejuh 9 Beykirt CnrJosiirrs 
Biunl tnmpulers 
m ° 91 u 2D Slot h sswe Bjdipljuss 

For mar® IfiformolJoji 

BDD-7DO-SSSO 

http: ft www. lilico mui-to m 
E - m □ i P; 3ill<onrc»@lrifo.(cm 
Itl. tU-nO-WO fnj 


Circle 74 on Inquiry Card. 
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Computer Systems • Data Acquisition 


Data Acquisition 



4 large variety of 
SBCs in stock 
for fast delivery 


* 4B6 AND PENTIUM CPUs 

* UP TO 2Q0MHZ SPEEDS 

* PCI SCSI INTERFACE 

* E4DE INTERFACE 

* SVGA VIDEO OUTPUT 

* DUAL SERIAL PORTS 

* ISA & PCI BACKPLANES 

CALL TOLL TREE 

1-888-REGORTEC 
Tel; 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail; infQ@recortec.com 
http://www. recortec, com 

RECORTEC 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 

Circle 77 on Inquiry Card. 



Request our free 
Product Catalog 

* COMPUTERS 

* ENCLOSURES 

* KEYBOARDS 

* MONITORS 

* PRINTERS 

* CUSTOM DES/GA/S 

C4U TOLL FREE 

1-888-RECORTEC 

Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@reoartec.com 
http :/Avww. recorte e, co m 

RECORTEC 

1290 Lawrence Station Road 
Sunnyvale, C A 94089 

Circle 78 on Inquiry Card, 



USA. Matin Rackmount Solutions 


Over 40 models, sired fmm IU through 6 U, 17 ** to 
24 " deep, plus rackmount switches, monitors up 
hi 2 D", & key board si with or without triickb.il Is. 

QTY. PRICING FROM 53.18. 

* S to HI slot segmented or uniegmented 
piujve tuckpUno wf or y»/0 t'CI dots, 

* Complete lint of 486 & Pentium sloi 

hoards & mirth who* riU up Id MHz, 

Including Intel'* full line, 

AXL OH 4 «V 
HOT SWAPS 

urrowjuw 

Custom bred Colors Available 

TKI VALLEY TECHNOLOGY, INC 
4569-A Las Positas Road, Livermore,, CA^55<^( 

VOC: 510447-2030 * FAX; 510 447-4559 * ivww.rackcti.com 


Circle 7Q on Inquiry CurdT 


Expandable Data Acquisition 


I 


1 


Our 12- and 16-bJt* 100 kHz plug in Dat (Boards'“ 
offer ytHi high speed, expandable PC based data 
acquisition that grows wilh your application. Expand 
up to 256 th.vweb with sign.4 corwfi tinning options 
for temperature, strain, pressure, accelerometer, 
isolation, high voltage, frequency, and more. 
Extensive fcon-driven software supjxwl availalile, 


lOtech 


216439-4091 

Fax: 216-439-4093 

http://www.lDtech.coin 


) 


; ttew 
I ass 


/ 'Wm I 
u: s: 



Circle 106 on inquiry Card- 


Industrial PC Solutions 




Ipj-U+iWllH-MMiMB 


Call 800 - 800-6889 to 

receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 

Advahtech 

750 E, Argues Ave. 

Sunnyvale, CA 94086 

408-245-667 B. Fax 408-245-8268 


Circle 1 05 on Inquiry Card . 




BYTE Customer Service/ 
Ordering Information 



Customer Service 

Orders 

Belgium 

0800 71260 

OBGG 71635 

Denmark 

8001 8934 

8001 7728 

Germany 

0130 829 448 

0130 826 112 

Netherlands 

06022 4959 

06022 2146 

United Kingdom 

0800 973 195 

0800 973 017 

Italy 

1678 79415 

1678 76155 

Spain 

900 943539 

900 933539 

Sweden 

020 793386 

020 791136 

Switzerland 

155 24 18 

155 72 57 

France 

0591 6068 

0591 6088 

Other Inti 

+353 91 752792 

+35391 771385 

US 

1-800-232-2983 

1-BOO-257-9402 

US/Canada/Mexico 

609-426-7676 

609-426-5526 

Fax: 



International 

+353 91 752793 

609-426-5434 

US 

609-426-7087 

609-428-5434 

e-mail: 



new orders 

mpofdcrs@mcgraw-hill,coni 

customer service 

m pests vc m eg ra w-hl f l, com 

address change 

mpaddchg@mcgraw*hilLcom 

McGraw-Hill web: 

//w ww.mcgraw-hill.com/muitipub 

Mail: 



BYTE 

BYTE 


P0 Box 555 

Box 72 



HightSlown Ni 08520. USA Galway. Ireland 

A Division of The McGraw-Hill Companies 
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Data Acquisition • Disk ft Optical Drives 



FREE Instrumentation Software Demos 

Software Showcase is a multimedia CD-ROM that gives you an 
interactive overview of the leading instrumentation software 
packages from National Instruments. Demonstration versions 
are included. 

Software featu red (ncludes: 

* Lab VIEW graphical instrumentation software 

* LabWindows/CVI visual development software 

* CcmponentWorks software for Visual Basic Measure 
software for Microsoft Excel 

* VirtualBench turnkey virtual instruments 

Software Showcase runs on Windows 3.1/95, Macintosh and 
Power Macintosh. 

Call for a FREE Software Showcase 

(BOO) 433-34B8 Fax: (512) 79441411 E-mail: lnfo@natinst.com 
WWW: li 1 tp ://mvw. na t i nst; cam 
National Instruments 

Circle 107 on Inquiry Card, 



Custom Fast 

SCSIl/ue 
Terminator 


Benefits: 

■ improves SCSI Bus Performance 

* Less Errors; More Reliable Data Transfer 

* Diagnoses' Problems * Analyzes Signal Quality 
Features: 

* Active Regulation * Supports 6E Pin, 50 Pin 

* Status indicators * Gold Contacts Past 20 & Ultra 





Over -40 


Sfy/es In Stock 


SCSI Vue" Cold 

Benefits: Diagnostic Cables 

* Mo Loss Of Important Data 

* Faster Performance * Test Cable Integrity 
Features: 

* Diagnostic Indicators • Large f errite Filters 

* Triple Shielding (Unique Cable Design) 

* Double Gold 20u” Plated Connectors 

* Extra Heavy 26 Gauge Wire. 50 S 68 Pin 


SCSWue Teflon 
Custom Internal Cables 


Benefits: 

* Less Errors. Ultimate Performance 

* Silver Wire Improves Signal Quality 
features: 

* Perfect 90 O hit? Impedance Match Cui (cw fntemat q ties in 1 DAYi 

* Triple Pronged Connector With Gold contacts 

SCSWue Active 
Digital Switch 

Benefits: 

* Share SCSI Devices Between 2 Computers 

* Attach up to 14 Devices to 1 Computer 
Features: 

■ 2-1 Active Digital Switch/Repeaier 

* Regenerates SCSI Signal fur Long Runs 

D.i.ci.T.A.t The SC si So iuif 0 n Company 

h t rpyAvww. sesrp ro. com 

1 Whipple Ref» Union City, Ca. 94SB7 - Ph: 510^71-6442 ■ Fan 510-471-6267 


Granite 


Circle 89 on Inquiry Gaid (RESELLERS: 90), 


Disk ft Optical Drives • Fax Boards/Machines 


1IU-4 with Ft><*:er Supply tnftjt Win 95rbi* n puy 

»£* Portable muih i/o Drives J 

PCMCIA . 


Ti) GoITUjUVi.' 



SIM PC Card 

(PCMCIA) 

c pocket. 

* 1 G»3 JA2 - LV) M II}r,V0 ' 

* U0UB Optical 

Intercut! UPS Rjtti-ry Option! ^ 

with All drives up so 4 Gig 

^."SSfcgSSST Ph:(408) 983-1127 

*-IBCjrgOAT rruifi kO 

" Intcirul Pmwt S-uppI* 


pb:'. 

http://www.ilbertyinc.com 

FAX (*0S ) 2*>7M5 Leave Email ackt/«* 

Circle 91 on Inquiry Card, 


SMART FAX MODEM? 

Yes, a fax modem (hat works with your PC off!! 


Introducing The Fax Modem That Stands Alone*. 

The Future Fax 144 


Aiivancrd M i iu m< unction Fax System 
i ok DOS, Windows & Networks 


1 


m 


fo*i mu h i c ft r p*h * 


0 Ncnd/Kcccive Faxes Witli Your PC Turned Off! 
0 Print Plain Paper Paxes Pi reedy To Your Printer 
and save hundreds of $ on thermal paper. 


IS) S tores Fax us In Mem dry 0 Send Faxes with any Scanner 

0 View Faxes Before Printing 0 V.42, MNP Data Modem 
0 Forward to Remote Location 0 Up to 32M11 or Memory 
0 Ciy mes Wit ii I’’REE Sti1 tvv are 0 A C or Hait i ; r v Oi‘ erath>n 
0 Supports CAS Applica i ions 0 And Much, Much More!! 


Call our 24 Hour 
Fax-On-Demand System 
for FREE Infoniiiilioji. 

A Advanced Image Communications 

3343 Vim i.m Kn. tin Pi issa.m IIii.l, CA 9452$ FAX 1-510-947-1900 


1-888-GET-FAX4 

~C 


Circle 92 on inquiry Card. 


Let your "true colors shine through" 
when you advertise your 
computer products in the 

EVTE 

HARDWARE/SOFTWARE SHOWCASE 
our popular, affordable, 

4-color advertising section! 

For more information call your BYTE sales 
representative (see listing, 
page 201) or fax 603-924-2683 
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Laptops Et Notebooks«Memory/Chips/Upgrades»Misc. H/W 


BEST 


* our 

web paija for tbe 
latest spues and prices! 


Micro liiU-riMtimuil. I nr. MW5H Nviihminl Loup, HilUlton, 'ftldis 
77QWi Tap. quality tticnfuuufiw with excdlfnt service and support 
since 19841 llmislmi: (713) 405-WH9A. Fu* (713) 495-7791. 
Ilmira: R4i Mtihd;i>-Friday. 


4 f J cnlium frodcmorti Ol jnkH Cotpcwolion 

1 -d 00 - 96 /- 56 ttf 

I ntui iiut; l i L Lfj .// w w w, |jcmt< il.cunl 


ti m: magazin e tuicummmm 


* 11.3" BQOifiOO Duai-scan Color screen 2MQ 
ORAM Optional 12.r or 10.4" TFT AcIjmo Main*. 

* Built-In G... CD-F10JW dfivn. tli-blt. stereo 
sound. 2 apeakora, & mic. 

* Two typo II PCMCIA *tals r serial, 
parallel. Mini, PS/2. & in hired porta 

■ VVmdc mi 05 or DOS / Windows. 

* 1GB removable PCI El PE HD 
(up ta 2. Kill aval tablet 

■ i&mb Ram (maximum 32m b} 
and 256 K level 2 cache 

* 1 year parts and labor warranty. 

Extended woirtitiit* avo liable. 

* PS/2 Glide Point & Joystick. 

* 3.5" removable floppy dnve, 



Misc. H/W • Multimedia • Programmable H/W 


American Made Chassis 


1 - 800 - 394-4122 


CALIFORNIA 

P& PRODUCTS 


VISA & MasterCard accepted - Same day shipment! 
40 H- 638-9460 - 205 Apollo Way - Hollister, t'A 95023 


• tComplete line of mmlvU & «\wn in Stock • ( iimpntc* ( ImssK 

• t iMtOM KiuRisuits • RAID Enclosures * Hi" Back t aldmus 

• Hut Stvujwble IVnr Supplies ■ Removable Disk Drive Modules 

• N 1 1 \V! ATM*style ch ass is « D e si g n ed fi * r FCC ccrti neat Ion 

• Com pdtf live prices ■ Custom colors & designs available 

Call NOW for information and catalog 


Circle 95 on Inquiry Card (RESELLERS: 96). 


HenSentiy 

The only way to make sure your 
super-powered PC is properly cooled! 



“*"“**" Qd 

i.— .i..,,.,. j|^ 







CAMEL 


4 Mate sure your system and GPU ared|« rating 
jit proper temperature. 

* Kjkw the ttfret tempOTfunj 

• Pnjvent system? 

• Protect ypuf 4ni. 

• ftwjMVOurfv! 

* rurttnoi JutomaPafy of overteat c 

* Wind om 5-!^96/Hi NowIJ m$cm ml laEl 

1 - 030 - 646-4321 

ii http://www.camusa.com 

N 5l60wtrt CA 95131 T f l 1-406-321 3360 fat 14033^9305 
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NEAT -I 

CD LABELER KIT 

^ Cresss your own art wok Da Your Computer 
wjift easy-lo-use HEAT 0 Teirip L&Sc s 

2 Print on 4r?y iassr Printer using flEATD 
pressure sansilive die-cul labels. 

3 Using tto NEAT0 Label Device, apply 

la t &! i PERFECTL Y EVER Y TIME! 

KJT INCLUDES 

* label Design Tumptales (PC L Mac] 

* the Aiiijimj Weals La baler 

* Complete Ir.itrudJen Quid! 

a00-9B4"9B00 

Ml c roPaionl 1 250 A.* ■ Fail Hirti I Ul 06512 

203 466-5170- fit 203466417ft 
I - text *U 1 7m 551571 • fi) 44 (0 >Til 912 
iff iMie.EMa 


Circle 99 on Inquiry Card. 




is o vertically Integrated design 
and manufacturing company specializing in computer enclosures, disk 
subsystem onciosures and fully integrated systems 


Now 


Supporting 


In dismal PC Enclosures I 

Tower PC Em owes L JL, i W j 

JL 

Rack System* 

Put ki no., hi A. cussenes ! 

CPU Cardsand Backplana 
Rackmounl Drive and PC Enclosures fl 
industrial PSP Power Supplies 
Redundant Ntl Load Sharing Power Supplies 


ATX 


Phone: J-702-356*5395 Fax:i'70l45$|gj6l Eimilhmfck^lijiCTcwm 

Internet: imp m Postal; ps5Gu?w si suite tot sp«ks. nv h*mii 
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Flashlite 


* 8 Mhz V-25 + Pfoce&sor 

» 512 KB RAM 

f 256 KB Flash i m MMJ Uvt Nr ' A 
1 2 Serial Ports 


i*iai oiim 



Single Board Computer with DOS and Utilities $195 

V.mheildtd tontroUer application): Simple toftwart development: 

2 frit DMA i Tumult * M j riling in puli with » Crcaic iUJ a PC compjtiblc Lutuputiirr. 


programmitilf temp+rauir L'vrls * priu/isy 
tntcriupt controlkr v.'idi vctiw or rtgisici 
tan k witching. 


■ Dawnlo*tl in .nxtor ,1 I'urmit id IIjvIi Jiik, 
1 Tru jml ill hup rhmui'.h ilu* cotuak iri ill |k m. 

■ Moiif)' rhr ramip b^tih file m l ud jilJ 
fiKiiie the ipplicitien on reset ut ptm rtup. 


JK microsystems 

1275 VLba Aw . San PaiJto.CA 94006 


510 236-1151 fax 510 236-2999 m* 
h lip://www- dsp com/j kmtero 
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Programmable Hardware 1 

* Tape Drives 

L! 

RAID Drive Arrays • Security 





Low Cost 16-bit Controllers 

Easy to program in Borland/Microsoft C/C++. 

VI04™ Prices start at $149 Qty i, $59 OEM 


- +.0x3.5'. 32*24 I/O, LCD, PC/104 
inlsifaca 

* 3 UARTs, 3 timers/counters, RTC, 
watchdog 

• II 12'bit ADC. A 12-bit DAG, Networking 
•C library. Development kits 

ftTERN 

' ISC 

21$ FSt *101 OattCA 95616 USA 
Tel: 916-758 0160 Fai: 916-758-0181 

Inte rn et Email: tefn9ne1com.com 
flpffllp .netcom.ronvputi’t&tem 
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Embedded Controller Kit 

A Complete Software andllanlware Solution 


1- World's Easy Sian Kit™ provides everything you need lo 
begin embedded systems development. The kit contains our 
Miero-G controller (smaller than a credit card with u uo lines. 
RS232,126K flash eprom. 32K ram and ADC), Dynamic 
C “ EasySlart (a simplified C development system), fr 
sample eircui [/prototyping board, power supply, 
documental ion and all the cables necessary to start 
development immediately. 




Only $279! 


1724 Picasso Ave. 
Davis, ca aifite 
ST3.757.3737 
9WJ5USMI FAX 




Fa quick Into, call our Autcf ax 
ms.753.0619 from your fax Request 
data sheet «s. Or visit our web site ai 
h if p ://www, iworfd.com. 


Circle 100 on Inquiry Card, 



[-Programmable 
Controllers 


'he Miniature Controller Specialist sine* 1983 
Z-Wodd provides a complete software and hardware solution for embedded systems 
and control applications. Our low cost miniature controllers provide a variety of 
digital lq, ADC, oac, and RS232/R&4S5 communications. For only $195. our Dynamic 
C “ integrated C development system allows you to create real-time multi-tasking 
programs up to 5i2K (approx, 20,000 lines of C code). 

Controller pricing from $79. Quantity discounts start at 5 units. 

1724 Picasso Ave, For quick info, call our AutoFAX 
Davis, ca &5616 9ie.753.06ts from your fax. Ask 

916.757*3737 for catalog m. Or visit our 
916 753.5141 fax web site at http://www.zworId,COm, 



Circle 101 on Inquiry Card. 
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m 

Tape Solutions 

S3 

...The Tape Experts 

* 9 TRACK 



• 3480 • 3490 • 3490E 
• LIBRARIES 


Qua I star Corporation 

6709 I rvdo p <i ndon co Ave nu e 
Canoga Park, 0^ 91303 

FAX :81U) S92-0116 TEL (818)592-0061 
(8001468-0680 


Alt it«et coiutruclion Sefvor & RAID chqsit: 

Non! qccon wfh M t/4' •*£©*•4«*»(*• noyi 
tackqftl* |i&nt dint t>9Ul Infill 
4 Ij till iit.aimpi fw\i |>i«t ln»laJ4<PU 

A cunt^n J>i4 iwiallod 

k hwivy (liny fiowai napply opTlam 
Ilk • ' fc&rt SUfllfi A HAlU Chcmh 


f Non- Stop Server Chassis 

-Front ticcuii 10 *5 1/4" axpoied UfiviJ bsyi 
. -lockable front door, op«n qWg lida dDon 
I -w/30QW AnJL P/5 — $17fl 
-w/2x300W «,f,M . 

UlvI 

a 




^Slide-in M/B Drawer 

-M/e: ATX. loby AT. FuQ Size AT 

- Drive Boys: fi.25*x3. 

3 25"*2. 3.25"x2 
(In) cmol) 

- FCC cltm B. CE 


iavy 0 
HMXl 


Removable Hard Drive Modules 

-Wide SCSI, SCSI or ID! * 
Available. Patent 
protected 
■ Porloer tor RAI0 £ 
romovqblft 
ifttaga application 


Hiovy Dufy Power Supply 

tw wom at im 

UA 4m mo won at sus 

I1A4P0O 400 Wfltt At... St 44 

a™ MOOMV 400vr«Tl AT AW 

MP »ati f-55 Stit 

j&Gwotfm . s fil 

1 400 watf rsa m - sisi 

yam# *wpU» l.iv uulpwf cptefiuL 



Non-Stop Redundoni 
Power supply ► 

-Balance Loud- 
Sharing Oedgn 
■ Power Fatrll 
Alarm/LtD/Signal 


©* 

Hr 


AEH COUP. 

64 6. 5th Avo,, lo Puente, CA 91746 
Tel: (818) 349-2608 * Fox: (818) 961-0468 
nil01, TX, ADO 454 9999 * MFC., NY, 800-3*6-4860 
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We make software 
protection easier to handle. 



Even though otr new hardv/are keys 
are small, they still offer the most 
powerful and reliable barrier against 
software piracy ever developed. 

And with competitive pricing, they 
won't squeeze your margins either, 

* Secure protection for multiple 
appl icaltons / versions 

* The industry's only patented 
protection technology 

* Protects applications quickly, 
without programming 

* Remote update capabilities 

* DOS / VVi ndows / 95 / NT/ Unix/ 
NetWare support 

* Time/date-based execution control 

* Made in U.S.A. 


Software Security's 
new Uni Key* 
technology’ could 
change the way 
you think about 
software protection 
forever. 


UniKey makes software protection 
easier on your customers, your 
developers, and your budget... 
but harder than ever on pirates. 

Cali 1-800-841-1316 for 

more information, or to order our 
Developer's Kit, with everything you 
need to try UniKey protection on 
your application. 

SOFTWARE 

SECURITY 

A new fhiu( flit software protection 

6 Thomda! Circle, Darien. CT 06820-5421 
(2Q3j 656*3000 * Fax: (203} 656-3932 
hi ip:// www. sol tsec.com 

m i i « 
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SOFTWARE SHOWCASE 


Communications/Networking • On-Line Services 


Engineering/Scientifk*Programming Languages/Tools«UNIX 



NT Mail 
NT List" 
NT Domain 


(he backbone 
mail system 
for Windows NT ~& 
Windows95 


* full featured, SMTP, POP and FINGER server 

* highly configurable, secure list server 

+ multiple independent mail domains on a single machine 
4 graphical installation and configuration 

From Only $49 

A FREE Fully Functional 
Time Limited Evaluation Copy 
Is Available On Our Web Site 

I ^ J | | ] i \ 


&il nr * M-inifnltdfidanJmrr (Wj-n.jtfM;, i.C J*i ii- nifnf/if-m 


Internet Shopper Limited * PO Bo* 60S4 ■ London - 5W12 9XG - ENGLAND 

http:Zfwww.nebs ho pperxo.uk ® 011 44181 678 7422 
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HOSTING 


DOTruln name registration 

pTGvIdtd thttpiy/your^nanrvel 
Unllrmled updaler via y&ur 
own FTP account 

Complete domain mail prawning 
(Multiple POP 3 , forwarding, 
autorejponderj] 

500 Mfi of d&U tranjfsr par monlh 

pan jwr(4aw.fiaD mb] 

20 MB of dtik jpaco for your hi ml 
document! b gr aphid [p;p+r nBir.tr is mi 


i TJ Conned Mly tp the internal 

• Unlimited e-mail address forwarding 

• Mia os of I front Page® mppcM 

• CGI Scripting (Now include? shopping carl} | 
O Cybarcaift support 

Detailed, wed uiaga slalUlicf 
b aecdii 1o raw log files 
a CantTOliedanonymouf FTP 
^ Truoipeech® server support Included 
EroAHIme audio) 


a!?a A**8*ik 

fffiJAuaw'lG 
HL iecuTB Piocaiimf 
mfji Oit*bAi* TmI t 


Hiway 
WP Technologies 


■M- wnufintfil U|M| tM nil ptffftna 


I Mi ii'JH^AX |§ kmiiwjy r mi (Jtt/j wj-u^/i 


Put Your Company on the World Wide Web! 




VIRTUAL 

WEB 


Circle 114 on Inquiry Card 
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FfflE'E' Engineering Software Catalog 



ScFT«k loliomlmoi 1 535 N. Elilsm JWe v Qkafi, IL 60MI * U\ JJUU.m] 

Fqi 773-486,433-t *t-nml inia^fdtediliiUain * URL farrp//www.i<irad£al.iMi 


Engineering Software Direct is 
your #1 source for engineering 
software! The more than 1,000 
products listed in this catalog 
were developed by companies 
and practicing engineers and 
represent a vast resource of 
fools that can help you get 
your job done hotter, more 
accurately, and more quickly. 


98.9044 


Circle 11 3 on Inquiry Card. 


Lahey 

(NniipiLlrf SjttrHU, Ifii %/ 


Fortran is our forte 

SpediiMzing in Fortran 
iattgmge System* Mure T>(" 

Tha Loliey Advautago 

FREE, unhmlled, 
ox|]Brl technical support. 

• 

Guaranteed hug fixes or 
workarounds within 
GO days. 


3Hay 

money-back 

guarantee. 

* 

FREE 


|i Ft] duel patches 
on I lie Web at 
hltp://wwwdaheycom. 

MQ5&&477& 

or 

t^ssms m 

Faxi 70&831-8123 
yialest&lahcyxom 
http;//www.bhcy.com 


LF90 

Delivers! 

Speed. Dep en da b i i it) >. 
Great Tech Support. 

Create Fortran programs or port 
legacy code to the PC with the 
mosl- p rodu ct ive t best -support e11 
Fortran 90 language system. 

Lahey Fortran 90 

Fortran-smart Windows 
Development Environment,. 

■ DOS ( Windows 3d x, 

. I Windows 95 and 

u, -a SWFa* CP RT Support- 

„ 0LL in | 0r i a[es , D VBi 



VCn and Borland C++. 

K Slate ol’thG Art Intel 
Penlium and Penllum Pro Oplimizallons. 

US$895 

Fd a cat ion at, nmHiple-eopy and 
site - license p ridng at a fiable. 

Lahey Computer Systems, I tic. 

865 Tahoe Blvd., EO. Box 6091 
Incline Village, NV 89-i 5(1 li.S.A. 


Circle 1 16 on Inquiry Card [RESELLERS: 117). 




Andrew 


Wont PiQ ctuor Drawing Editor Widgtl S*t 
Application Build*r Stripling ianguig* Coding Tool 
Mart Btidtr, Writtr . Uanagat 
Compound Document Archittoiut* 
Objccted'Oriented, C+*. UNIX. XU 


1 In Andrew l'*rr Interface System jias been u part at 
tin 1 ram (ms nun inning m imminent uf Carnegie Mellon 
ImviTshy since 1%6 and has continuoj^y evolved lo remain 
at die forefront of multimedia information techno logy, 


Just Released! 


Andrew 7.4 Binaries In C++ 


tmlrri* ron;iirtiui». (-its.-.rir \lrll.n I immiiy ."iNTHkF uUt- Uraur. PirE-PA 13^13 
With; htrp7Arirw,o.rmu.fdtt/'ALlS TH: 41 J j ibfl-iiTIQ 
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Security 


Books/Publications 



Q Uso the Internet as a secure virtual Wide Area Network 
u Develop powerful Internet applications using 4GL tools 
El Uso SQLWindows!Visual Basic, PowerbufJder, Delphi C++... 

■ P r ov I des au to malic d a t a ■ st ream encrypt ton for a I \ SO L dat a 

■ Uses RSA security and Netscape's secure socket references 
13 Includes a complete enhanced version of SQLBase vG.1 

U Transparent to users, developers and administrators 


•Utiu the Interne! to securely access 
your cllenl/sorvor applications 

Use Clieni/Servor lools lor 
remote access solutions! 

Pricing starts at SI ,595 for a 5-user version 
Call 1-800’486-DUNN ext. 405 
http://www.dunnsys.com 



Dunn 

(yifemi, int. 
___/ 

Circle 118 on Inquiry Card. 




FIVE Ga EAT PUBLICATION St 
ONE LOW PRICE| 

Viifuaf Reality 4M Exploding Technology 
is nil exclusive report on ike explosion of 
VR in m4xlic.ll amofonienL con*um#f .nxi 
other arenas Plus news blurbs on nuukut 
entry by horivywi-iglits A Fortune 500'ft. 

VR Resource Directory is your guide Its 
lumdreds ul companies involved m VR 
products, book a iolbvaicr. prule&srpruil 
I'utte ofjjoni/.itions, Club*, mote! 

VRML Pitmcf tore VRML. Uulding vvlLhll 
guilds on |ho .intaruoi wool VR worlds lo 
msjI on l!w uikirntit ABtJs ol setting up you* 
fivn tnlemel Immo g.ige, more! 

Desktop Vflpoiiltiiuh, p CLiriij iJl'Iu punier on 
LftflW VR On yen if PC. phA wtiere In mil low 
coal HMDs 11 suntl ittourilod (fcsftf^ys) A gflior 
equipment, llwf liiriKHia Mallei Pevwtulave 
buck (convening a PSQ Powixgfovo It* use 
with VR) PawuftikiytJ sources, lisitftg rtf virtual 
wrtd bulking iofhvrtio, osnipehen&yg ksttfin 
if HMD cofTijiiii t* ‘fy wtfb pCfxAar games a 
software, man)? 

VR cantatas gioal listing a ol 

inlemel wclrcilos devoted |o VR. VR books, 
VR inoga/inn articles A research papers, 
Inlemol FTP download sues x VR-reknml 
newsgroups. article liellrtgs Irom buck 
issues ol VR in,Hju/mes. where ro go lo 
npenuiKt! nM VR. reviews of poptil.ii VR 
books, glosi.uy ot VR terms, gruel VR 
oppfccaltons. Ihe l ul life ol virtual sot mom f 

FREE BONUS! 

The lu&l 1.000 ortiur» wilt receive the 
iMitiheaiian VR C to lo or t* fealurtoflpo/ons 
of funny cerlamis nbout VR' Yours 
■drsoluldy FREE f This is a limited printing, 
so don't nuss oul J Order today' 


VR 

InfoSaurce 

m- 

^ ”/wrm 

, »ru, 


"htrrcdthlr I \ifitr. r * 
•Vattl lUftri 

L "tlanting with info” 

-Vot Writ 

i'*.l VR snuirgn\futrf*!*' 
-StJ Uirtmt 


I Five Pubuca tion Set i 

Piv* TREE BONUS W? Cartoons" 


24 mum 
Ton Fine 
Omlhh Lm 


1-800-951-7100 

Fa* Orders 619-485-8968 


Send Ciftck or Money Order lo; Virtual Reality Publishing 
T ** I 1 fl*ea Pomarita Center Dtbre, Suite 37A. San Diego CA ua I fa 1 - 

"iUrvtin ftivytvfVM miffs wwi \ftv&ve4ptn£STPef&xuichscf ffdffshah 12 * l, *Jl 
iottfmktoekur mCWmVff Aifenufr mqffhepMi*) US fax vyF 

S$ft(urges 13 i■:*mto n iv RS3 i"i e ft*yaw bnptkct feaer&&v$i &rtvuc($an 


3QDay 

IDO * Satstactron 
MonoyBuch 
Guar meat 


ORDER TODAY,... HAVE IT TOMORROWt*~ 

Circle 61 on Inquiry Card (RESELLERS: 62). 
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A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART 


THE BUYER'S MART is a unique* 
classified section organized by 
product category to help readers 
locate supplier a. Each ad has Inquiry 
numbers to aid readers requesting 
information from advertisers. 

AD FOR MAT; Each ad will be 
designed and typeset by BYTE, Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 


typewritten copy. 2 M x1 1 fi i M ad 
can include headline (23 characters 
maximum), descriptive text (300 
characters is the maximum recom¬ 
mended) plus company name, 
address, telephone and fax number, 
2 M x2 W ad has more space for 
deseriptiva text (850 characters is 
the maximum recommended), 
DEADLINE: Ad copy is due 


approximately 2 months prior to issue 
date. For example: November issue 
doses on September 0. Sand your 
copy and payment to: 

THE BUYER S MARI, BYTE 
Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH 03458, For more 
information please call Vivian Bernier 
in BYTE sales at 603-924 2521 or 
FAX: 603-024 2683. 


RATES flan. 1906) 



36 

440*4 

e ti 

eUt«* 

fi 

tfi-SLtfia 


1 ad $790 

$760 

$665 

2 "* 17 .' 

2 ada/issue - 

- 

636 


3 ada/issuo- - 

- 

600 


1 ad $ 1,680 $ 1,515 

$ 1,330 

2 W 

2 ads/is&uo - 

- 

1,265 


3 ads/issue - 

- 

1200 


•COLOR - Add $100 


ACCESSORIES 


SVGA Splitters 

Monitor. Keyboard and fcteuse gpNfafi, mulvp4eiers and 
h-g*i quality eabies ta 250 tact. 

>■ Conned 2 or mart mongers to your PC 
.»* Support 10 1600H200 - MADE IN USA 

Access V PC from several keyboards or vice versa 
>- SVGA < > TV Converters 

H4M jRfSFJlfffff http://www.hotlreieflrth.conn 

Santa Ana. CA <7t4} 641^607 SOO’959'6439 


BAR CODE 


Labeling Software 

For DOS and Windows with dot-maid*, LaserJet or 
DeskJet Easy WYSIWYG design. Any (ormat/scie Mi* 
big text. Bar codes, and PCX graphics. Formats for ALAG. 
KMart, Sears. MIL-STD, Penney*. WaiMart, File Input, 
UPRIGHT Ier DOS- £279. LatolfflflHT lor Windows- 

30 Day Money Sack Guarantee 

Worthington Data Solutions 

(408) 45S-9938 800-345-4220 


BAR CODE 


Portable Reader 

* AA Battery Operated. 64 K or 25GK 

* Display messages and optional voice messages 
lei I operator what lo do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY I 

* Double duly as Non-portable Reader 
#4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Built-In Inventory Programs or create custom 

* Download tables and Pick Uses 

* Wand, CCD, or Laser Scanner Input 

* Reads 2ol5, UPC/EAN, 128, Code 39, etc. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Integrated Laser - SI 299 

* G4K Complete with Steel Wand - £799 

* Small Size anil very long bnllery life 

h ttp://w ww.c ruzio.com/- wd e 

Worthington Data Solutions 

3004 Ma- on* Street * Santa Cruz, CA 95000 

ummiu * fax hg4 000-345-4220 


RF Terminal 

Communicates 2 way to Serial Base Station Irom 
400-1000 It. Easily covers 1,000,000 square feet. 
1-16 terminals per base station. Keyboard, wand. 
CCD or laser scanner input. 16 Selectable fre¬ 
quencies. Small size and law weight - 14 oz, with 
batlaries. Base Station - $045 Terminal - $1095. 
htt p: //www, c ru zl o. c o m/ - wd s 

Worthington Data Solutions 

3004 Mi^ijnSirMt»SantiCruj. CA 95060 

4 DS 45S eus * f ax r 0-M s e ■ 5fS4 800-345-4220 


Windows Bar Code Fonts 

Add bar codes to any font based Windows pro¬ 
gram. Penis designed for dot matrix, DeskJet 
and LaserJet, Print Codabar, 2 ol 6, Code 120, 
UPC/EAN and Code 39 Inside your Windows 
program. TrueType fonts, bitmaps and metafile 
support included. Only Si 99, 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


Bar Code Readers 

for PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard, no software changes 

* Reads 2of5.128, UPC/EAN, Code 39, etc. 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Supports DOS, Novell. UNIX, Mac OS, etc, 

* 100+ Conkgurable Options 

* Supporls USA and International Keyboards 

* 2 Year Warranty, 30 Day S Back Guarantee 

* Direct From Manufacturer 

* Top Baled by Independent Review 

* Complete with CCD Scanner - £309 

* Complete with Laser Scanner - SG5S 

* Complete Wand only Reader- $209 

hll p: ft www.cru z i o, co nV - wd s 

Worthington Data Solutions 

3004 W -:,iOn Street * Santa Cruj, CA S5060 

4Dfl-45a-993B * f AX 400 450-9964 800-345-4220 


Portable Bar Code Reader 

> Use a* a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with lithium Backup 
>-2x16 Suporlwist LCD Display 

v 54 Key Keyboard with Separate Numeric Kays 
v Real-time Clock Supports Data A Time Stamps 

> Reads all Popular Bar Codes (16 types) 

> Wand, CCD. Laser, or Serial Input Devices 

> Built-In Program Genarator 

> Creaie Your Own Custom Programs 
6 Built-In Inventory Programs 

>■ Up lo 250 Programs Gan Reside In Memory 
>- Create up to 250 Data Files per Program 

> Up to 250 Look-Up Files In Memory 

> Built-In Calculator 

> Supports HAYES Compatible Modems 
>■ 64 K Memory with Data Compression 

>- 30-day $$ Back Guarani ms - t Year Warranty 

> Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless, TX 76040 
(BDO) 648-4452 (817) 571-SM15 FAX IS1T) 685-6232 
www.amltd.com 


BAR CODE 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 

> Emulates Keyboard: Works With Any Software 

> Data Appears as Keyboard input 

>- Uses Enhanced Decoding Algorithms 

> Accepts Wand. Slot/Badgo, CCD, Laser. 
Magnetic Stripo Reader, & RS232 Serial input 

> Reads All Popular Bar Codes (16 types) 

> Reads HIGH, MEDIUM, & LOW density codas 

> Auto-Diseriminates Between Bar Coda Types 

> Easily Programmed with a Bar Coda Menu 

> Over 140 User Configurablfl Options 

> Daisy Chain Up to 96 Readers 

> S uppo n s N OV E LL Networks 

> Supporls US & INTERNATIONAL Keyboards 

> Direct From Manufacturer 

> 30-day SS Bads Guarantee, 1 Year Warranty 

> Complete Unit with LASER Scanner - S645 

> Complete Unit with CCD Scanner - $299 

> Complete Unit with WAND Scanner - $299 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless, TX 76040 

(BDO)648-4452 18171571-9015 FAX [8171EB5-6232 
www.aml1d.com 


Bar Code Printing Software 
Label Works for Windows 

>- Prints ell Popular Bar Code Types (19 Types) 

>- Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guidos, Lines, Shapes, 
Page Zooms (25%-400%), Templates 
>■ Rotates Text, Bar Codes, and Graphics 

> Supports Windows Compatible Fonts 

> Choose From Over One Hundred Popular 
Labe! Formats or Design Your Own 

> Rich Text Support: Mi* Styles. Types, & Sizes 

> Automatically Prints Serial Numbers 

> Imports & Exports Graphic Files: 

TIFF, GIFF, BMP. PCX. WPG. WMF. TARGA 

> Supports Virtually all Windows Compatible 
Primers (PostSchpl, Laser, & Dot Matrix) 

> 30-day Money-Back Guarantee. $295 

1 ■ * CALL FOR FREE DEMO SOFTWARE *" * 

AMERICAN MICROSYSTEMS 

2190 Regal Partway. Euless. TX 76040 

(BOO) 648-4452 (617)671-9016 FAX 18171685-6232 

www.amltd.com 


Bar Code Library DLL 

Bar Code Library sends bar codes to the display, 
Windows clipboard, bitmap file, or printer. Bar code 
Library supports most applications with a built-in 
programming language that can call a DLL $329 

32 Bil version $649. 

StrandWare, Inc. 

715-833-2331 Fax; 715-833-1995 

800-552-2331 (in US) 


inquiry 451. 
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A DIRECTORY OF PRODUCTS AND SERVICES 


BAR CODE 


WINDOWS™ LABEL PRINTER 

GEMIHt Is Ihe ADC Industry's IJril Wirsdows-oniy label 
printer. Impeccable prim quality, rugged all-metal con* 
si ruction many bonus features standard' allows you to 
print labels and tar codes (rom inn Windows appllca- 
funs you already use. with&ul special labeling software 
O' programming, Reseller inquiries welcome. 

THARO SYSTEMS, INC. 

P.0 Bdr 79*9, Eruns S ',.rk. DH 44212-079B 
hi" p ‘Jfmtm .1 hart.ca m.1 ha rc ■ Ini erntl i -mail: in arc 9thara.com 

330 273-4408 Fax: 330-225-0099 


CD-ROM 


Consolidated CDROM, Inc 

Worldwide suppliers of CD-ROM s of I ware. 
We do import, export, publishing & distribution. 
We also buy & sell all types of memory chips. 
Dealers Wanted! 

102 Greenwood Aye Wynoote PA 19095 USA 
eOO-0CO-ROMS 2 1S-572-9531 fZ\ 5-572-0832 lax 
Email; pdrorn ttconstdcdrem f www.consItictJrom.com 


DATA ENTRY SOFTWARE 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two■ pE155 verification, edit language, 
output record reformat, operator statistics, 
key from images (NEW!}, free lech support. 
For PC, PC UN, S/36, AS'400. 


FREE 30 day trial 


Computer Keyes 

Tel: 

2Q6-776-E443 

21329 Makati Rd., 

Fa*: 

206-776*7210 

WwdwayWA 98020 

USA: 

300*35643203 


Inquiry 452. 


inquiry 457. 


BOOKS 


12,000 COMPUTER TITLES 

Easy browsing & ordering In our online stores. 
Computer books from 450 publishers. Web URL 
btlp://mmcompubooks.coni. Excellent customer 
service & technical assistance, Worldwide FedEx & 
US Mai I shipping MC/Visa/Am Ex/Wovus/JCB cards. 
CompuBooks* Online Bookstores 

512*321-9652 Fax 512-321*4525 800-330-6316 


BUSINESS SOFTWARE 


Accounting Software 
http://www.capitalsoft.fi 

-1100% C++/MFC J Source Available J 

Oy Capital Soft Ltd 

Tekniikantie 12, FJN-Q215Q Espoo, Finland 
Phonot +358*9*43 54 2 450 Fa x: + 3 5 8-9-455 8508 


Inquiry 453 , 


CD-ROMS 

JAVA-DftrK: . i£$QQ 

HoLlAVA bfD«sf, domo apptels. btH+« docs 
WINDOWS 9VC0H J?- tut Sfwwatt Ctftodttn. . ,. $30 00 

WINSiTE . .$35 00 

■LHiiitie? for Window’s 1 r. r-JT, Windows OS. moffl 
HODGES OS/2 $35.<XJ 

Software, garnM. LrtiUics, fuel, updates 
BSOiSC - N e EflSD. FwrOSO. X Frea 93 & X11P6 . $35 00 

WTEEKET TOOLS . $3000 

PJetwcrkinij I pul-4 £ cjti r:*s £L(F £ FW 

Linux pmlcpcURifourc* 525 GQ 

SHWI Railnfi r..;;*' 

UNUX IniUUatxn a Getting Started Gfc.de $7 *0 

2*5 pn mifuiX 

UNUX TOOLBOX- . $45 00 

CD Set £ Install GuHJf for t*air.nrs! 

MOO-TlFF few UNUX- 1005. Motif compati&lj GUI $90.03 

MOO-TIFF fat FrcsBSD - 100% MoM compantole GUI. . $09.00 

MOTHER of PEF1L . .$35.00 

Scarce & binaries for U fil X. DOS, NT. MAC 

RUNNING LINUX . . .*19.55 

576 pg ".mini toe wtttytfuhg about Lnuji 
SOURCE CODE - 1 t B5D-LK3 GNU. Interviews. mere $30,00 
STANDARDS ■ PJCi itM iMCttTT BkitBotf 43000 

TCUTK - sdr* af» l£? bMlOp £ WVttwl app$. $35 00 

TtX - JwbMrfc,'^ teori fc-' r-j^^ralcul & scenic does $3400 

WORLD WIDE Ciraloo. 430 00 

5» i?rf WWW without or-imr' 

X-FlLES - Cornpmt* HUfm to X T1P6 £ XFtos&6. $34 00 

F-sneOriferi \ a&J fiQQ-6613 Wmccipt 

Fix OfOffS -1-520-S2C- 9573 MC, WM A AMX 

Inn Phone: +1 -520-526-5&S5 

Web Orders: www in'cmagic cbm E-nai I; wderriSlnfcmijiC cam 

IllfOlMU J*iC 11050 N. Hwy 99, Flagstaff, A7 EE004 


Inquiry 458 . 


DATA RECOVERY 


We Can Save It! 

All Platforms * All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon, 

DriveSavers 

Restoring data since 1985 

T-800-440-1904 

_ 415-683-4232 _ 

Inquiry 461. 


Th e leader in Data Recove ry 

• Expertise in virtually every operating system 
& meet.a storage device. 

• 24*HoLr support & emergency services available. 

• Call lor a FREE consuUationl 

ONTRACK DATA RECOVERY 

m: 1-800-372-2599* CA: 1-300-752-7557 
DC: 1-80D-B50-241Q * Europe;+441372 741999 

Inquiry 462. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PCB design, and sim¬ 
ulation software, starting at $1*49 each. Complete 
PCB package with schematics, autorouter, and lay¬ 
out lor 2-Eayer tircuil boards, $399, Enhanced ver¬ 
sion with autoplacement, more symbol libraries, 
and up to to layers, $649. CAM file outputs. 

Mental Automation, Inc. 

5415 136tfi Place. SE*BeH<™© WA SSOOS 

12061 641*2141 FAX (206) 649-0767 BBS (2D£l 641-2846 

h ttp ://w ww. men tala ,c o m/ 


Inquiry 454, 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS] 
RAID NOW AVAILABLE 

No Device □avers. MSCDEX needed. Com pi el e K.t 
Networks CP Roms, unlimited user license, Ol SC PORT 

"JES, NONE BETTER AT ANY PRICE" 

Call NOW: 1 (300) 432-1336 305-597-3930 
hi Ip: // w w w, je scdrom.com 

Inquiry 459, 


DATA RECOVERY when I.T. Matters 

* I.Tpo, Optical or C D, Madia 

* Accidental Overwrites 

* Hardware or Software Failure 

VOGON 

F LJ r Of < Tel *44 (0) 11 a-909-0042 
Fax +44 (0)110-939-0040 
USA Tel 4 05-321 -2505 Fax 0242 

Germany Tot +49 (0) 1 BO-522-15-42 
Fax +49 (0} 89-69-37-00-55 


inquiry 463. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

indaer LFt™ tciftiij‘0 

VERSION 3 VI5A/MC 

* Controls up to sis stop mol or* sifnultoneotj$Jy. 

* Lincftf and Circutar I nldtfKJlJil^n,. 

* rJew (aalures to accofiimodato mfteblM codtror, 

* Ensy-io-ose devico dnvor, Supor Manual. 

»C AO-Cam interface avaiLahid 

M . ... A tojonlKft. U22 Anew A*g 

Ability Systems ^ r 74i^t 

Isstf ■JHmab iiitysystons.com FAX 6577915 


Inquiry 455. 


CAD Solutions Software 

TG-CAD Professional v.6.0 

A 15 £ 32 bit £X+t Windov^s 95. Win NT £ Win 3 1 
CAD Developers KiL The best in CAD/CAM soft¬ 
ware kits. Free Demo and Technical Paper. 
1 - 800 - 635-7760 

Fax: 2 14-423-72SQ E3B3 214-881- 9322 

Disk Software r Inv . po Be* Wit& 2 . Pfcw,TX USA 75 W 
E-Mail: disksoft@ix.oelCQrn.com 


WALNUT CREEK CDROM 


FrteBSD. 2.1 Roc* sdid Beck i-y UrcdorPC w-'src, 

2 disc ^ El, E- 35 V instaN. 6 mo updates. $ 39 . a 5 

Slatkwart Limn. 2disc 'OFFICIAL' GUckware 3 0 

Inteirvflfs Ouarttriy upiJates.$39. SS 

Clta MS Wlmtawt. 4000+ WindoY/s programs, dimes 
drtverA, ton is. shells, sre, Indexes n GeimarvSpintSlL 1 
Ha!iaoTfendliTn,;l sW&gtMM. Guar, updates $29.95 

Hobbes DS/2, 1 l-> 3 MB Fre^fu return dnvefs. app's 
etc 05,2 Maj s prc :.,:l qI Ehe year! 6 m updates $21.95 
SlinleE MSDQ&. 2 3 cs, premer Internet tedmal 

piejpjmmifm frwfS^arewjre. .$29.95 

Black Kawit. - titw Win, 95 sha/eware cpiiectipn $29.95 

Internel Into. 17 m do c 'i FAQt, FRC s, £ IE Ns .. $39.95 

Music Woikshap. 2 Musk prog , midi demos, etc ..$39.95 

Pro] eel Gulenfatrg. 350t Ccpy i ijht bee books. ... $39.95 

Scientific Library, Technical shareware DOS/Wm. $39.95 

POV-Ray. Ray-traung imatfis ere, ipeumenation $39.95 


59 * Liles, about Win 95 h NT, games, Td. perl. Qft 2 r 
Ham nidiil. Music, FontJ. FL^y-frw <maots 

Call for your FREE catalog today! 

All our products are unc &ndltlcmally q uaranlradl 

1-800-786-9907 

4041 Pike Lane, Sto 0 - 214 , Concord, CA 94520 

+ 1 - 510 - 674 - 07 A 3 VIhWC/AMIi, Fax: + 1 - 510 - 674-0021 
ord g rsfl ^ ro m c&tn h ti p :I!wwh. edm m, c o m/ 


DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 

Tape: 4mm, QIC, Smm, DLT, 9-lrk, 3400/307906 
Disk: 3", 37,", 5Vr. B" CD-ROM 

1-800-357-6250 

ShaffstnM Corporation 317 842-2G77 
7901 East SSlh Street Fax 317-642-0294 
Indianapolis IN 46256 satGS@sh3ffstall.com 
S/nce 1973 http://www.shaffstall.com 

Inquiry 464. 


EDUCATION 


0*5* & M.£. In COMPUTER SCIENCE 

Thu Ame^k^n Inkbtute For Computcf SdancM oJitrs m in- 
deptn home 4rurf^ pfogram to earn your Bachelor cf Sciflnco 
at home B S subjects covered an; MSTOOS. BASIC, 
PASCAL. C. C+*. Da to Ftto Proccsi-flij. Data Stnutclur^s £ 
Operaiin^ Sj.?Jems. M.£. ptogram induces susjects in 
SahwAro Ehg.neeong and Artificial Inieli^nco Ada and 
Us*ng Wihdourt courses as&o avajiaWe. Accffriied Member: 
World Association of Universities Jthd Collugfts. 

AMERICAN INST for COMPUTER SCIENCES 

2I01-8Y Magnolia Ave. , Suite 200. Birmingham. AL 35205 

1 *800-767-242 7 ♦ 1-205-3 23-61 9} 


Inquiry 456, 


Inquiry 460. 
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BUYER'S MART 

A DIRECTORY OF PRODUCTS AND SERVICES 

ENGINEERING SOFTWARE 

I 

INTERNET 

1 

SECURITY 

ENTERPRISE WIDE VIEWING AND MARKUP 


GAM CI ON A INTERNET FILES 

Imp;// www.3ntBd.tea 

: , * • ft & 1 'l!' 00 0*3 / '1 Z-.‘i 

Wfrrtrt I if if f rjf Mi te tfcfatotfcjf U c* tarn* Grfbtft crepj treard 
iiU ci use uve taflfjK let pQQtlfr eicftHip* to,fd 

M-dir^f hfl*iLr.Lr*J u’Lju .'Yf dMSdldn. nWTt>5Tefli *fd ITCTt 


CRYPKEY SOFTWARE LICENSING SYSTEM 

Drinliiiil ah 1. ||k, IjA k^i>i(ur4ifl- IPiiPk' "IP-kH Efl H| | ( L If Au 

U&s AutoVue Praifl**tf>nAl to wew and mark up documents. 
G*n accost to trm 160 m IwmaU hum engineering. vec¬ 
tor. 1 aster. hybrid, wordproc-fltsar. spreadsheet. database. 



Software rrtMVtuOi wnn nu Mfoware jock ar-o nu uts* itj 
CrypKey ft lottwlrn Eopyr prcleclion that is; 

* completed secure from ary tj.sk copy program 

* pcrfad for CD-ROM or internet tteinbutfon! 

Ijm and mord Supported tofmals include AuteCAD DWG. 
F,'.cfOSialiOn DGN. TIFF, Word, Word Ported, Excel. and 
more Avaintte tor Windows. DOS. and UNIX, 

Cimmetry Systems Inc, 

(600) 361-1004 Tel: 514-735-3219 Fan: 514-735-5440 


* Sttim WWowi 31. wndari 9SUT,053 (tfklbf Uk, Lmur) 

* ATis tor £**. C,VrtuJt&B*C A Delphi (*5* tot JAVA) 

Mmi Corporation 

IUE0 Btjd-Jau ftrol xulf J-Q,Urnk>!ViL^.jniiJ 

<soa) 41^3)56 ClLS.) or (415l 

r null- InMisimiicom 


- C 05 T (tffdftf. user Irtendty. and 190% guaranteed 
to salary 1 

CrypKey can inertiti your toftwart taler 

■ upsell opnoAi and I eve it ot your saftwara 

■ naif or Ottitt your soifware hy runs or time 
* eirable cr upgrade your customers loitantly 

Inquiry 465, 

Inquiry 471. 


by phone, fu or emalM 

Hewl unique Rutfy To-Tn feature upon install allows 1 trial 
period only per customer. New! unique Add-On fealuea - add 


LANS 


morei oplions, levels, runs or lime to existinp licenses. New! 
CrypKov inUsut-sirotecis in just b miiiuies with no source 
code cliacigel. 

CrypKey is completely compaiiOte with MS-DOS, MS-Widows 
3.x, Win32s, Wm95. Win NT. and manages ndwork licenses 
tin all Novell and Microsoft operating system based networks 
CrypKey is produced by Kenonlc Controls Ud. - software and 
eoQl nee ring since 1972. 

Kenonic Controls Unriiled 

?175^iltk Street Strath East 

Calgary, .Wterta, Canada T2N 2S6 

1403) msm * lar: M 253-6291 

QCT1RNET: Eq'pkeyftausoic.aim 

WEB; hfl Vww If nonic. tthTt'tryjley-Irtnt 

SCIENTIST® 

FITS EQUATIONS TO DATA 

FREE 30-day version available on 
the Web at bttp^Mww, micwmatb.com 

MlcroMath Scientific Software 

1'800-942-6284 Fax (801) 943-0299 


Little Big LAN 

The most flexible network 

* Peer 1 o Peer LAN to 250 nodes 

* $751 Dial software cost, not pet n od-e! 

* Link via serial, parallel, or Modems 

* Also via EtnerneS OT A.rcn&t. or mixl 

* Typically only 403c of RAM 

Information Modes 

B!7-3a7-3ra>/ PO Dntirtf F. DentonTX 75202 

Fas 817-3B2-74 07 Orders SOO 626-7992 


{ --—-—* 

Inquiry 466, 

Inquiry 472. 


Inquiry 477. 

FOREIGN LANGUAGES 

1 

PRINTING UTILITIES 

1 

WORLD'S LANGUAGE CENTER 

Automatic Translation with a push of the butlnn 
Chinese, Japanese, Russian, 150 languages 
Dictionaries ~ Fonts - Learning - OCR etc, 
Bosl Prices * Best Service 

FREE CATALOG 

Translanguage Inc, 

600-308-8883 Fax 714*279-9368 

PO Box 16024, Anaheim Hills, CA 92807 


Do you use A Xerox laser? 

Do you want to prim any Windows application on your 
Xerox A 135. 489D. 4090 ole? It so Men you noad:- 
WlnFnrrn Allows production ol forms and mu III pis 
pass documents Irani any Windows application - Si 430 
WlrvFonl - Produces a Xerox font lo maich any True 
Type font- $MB0 

A z i o n 

For details on Ihese ond our other products 

Call -i44 1799 53117 9 Fax +44 17 99 5304 85 


Cop's CopyLock II 

Professional software protection, 

DOS, OS2, Win 3.1, Win 95, NT Networks. 
CD-ROM and Internet Security, 

Known and used world-wide since 1984. 

www.linkdata.com 

LINK Data Security 

Infl: + 45 31Z3-Z35Q Fax: + 45 3123-B44B 

Inquiry 467. 

Inquiry 473. 


HARDWARE 


PROGRAMMERS TOOLS 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Deafer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985. _ 

APPLE II" & MACINTOSH® 

SYSTEMS»PARTS ■ EXCHANGE REPAIRS 

oiiifur a Guaiog. 800-274-5343 

Office; 617-778-4600 * FAX: 617-778-4848 

125 MIDDLES EX TURNPIKE * BEDFORD, MA 01730 

Inquiry 466. 


High-Speed XBASE Engine for Java.. 

C C++, Visual Basic and Delphi programmers. Get 
multi-user compatibility *i!h FoxPro, Clipper and 
dBASE files. CodeBase i& portable between DOS, 
Windows and UNIX! Includes cliont/server option 
as wall as data-aware custom controls and a visual 
report writer! 

FREE 30 day test drive! 

Coll Sequitor Software Inc. for details. 
Phono 403 437*2410 FAX 403 436-2099 


CRYPTO-BOX™ locks In your profits! 

The Mir* CRYPTO BOX is Ihft resuft of 10 years 
experience in elfeetiva software prolettion 

• microprocessor controls ID codes, memory, dynamic 
algorithm and high speed data encryption 

• remote access to passwords and counters 

m license metering in networks: single key per IAN 
MARX International, Inc. 

Sue ui at COMDEX In Lis V'esas UigrosoSi Partner PavHon #806 
■ 1 iM <!?13020 1 -flOD-fYTARX-INT tax: 404-3210760 

Visit our Home Page: tillp://www,man,cam 


Inquiry 474. 


Inquiry 476. 


HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet GolorPro 

DeskJat DrstiPm 

RuggedWriior DraftMasier 

Electrostatic Plotters DesignJet 

HP 9000 Workstations arid V&ciras also available 
Ted Dasher & Associates 
Your H a win it Packard Remnrkeling Specialist 
Phon*: (205) 591-4747 Fax: (205) 59Ml03 
(300) 638-4633 _ E-mail : BEtasher.com 

Inquiry 469. 


HELP WANTED 


# $200 - $500 WEEKLY # 

Mailing travel brochures. No expert 
ence necessary. For information send 
a self-addressed stamped envelope 
to: 

Internet Travel 

P.O. Box 680610. Miami, FL 33268 


Inquiry 470, 


SECURITY 


Az-Tech Software, Inc. 

Leaders in Suftuare Security 

EViRLOCK Safe-0 EVERKEY 

Hhemt; (816) 776-3700 iiiO 
Faxi (HI6> 776-8198 * Kept: S1IG-31Q 
hit cruet: uuw.siz-[tch.com 

L-Muu mtesOiuf-lech .com 


Inquiry 475 , 


THE ULTIMATE SOFTWARE SECURITY 

• STOPCOPY lomily - UNCO PI ABLE copy protean 

• £TQf l ViEW toftiwre uncryplion 

• NET LIMIT nOtwofk licenha mpteilng 

• DOS, kVi.-nltiws (9.X. 95. NTj, Mac. OS-2, support 

• MACtifn*Tto, inlturwil Protection, CD-ROM Pnctertwxn, 
SonsUiiAlJon, Dole 5 ExbojIwt Umilttion, Re^islratjon, 
Rwrrcxo Auine-nttaliOn, Conantert User Umitabon 

• Our product! dwlroy ALL cl OUT cofnpe titiAfi 

BBI Computer Systems, Inc. 

HIM H*mugo Lone. Silver Spring. MD 20906 

aa&inr mi - too ua -2224 - 1111 . 171-1024 * fax; uheq-tu* 

E-buR: famflfc&kt.cMi * Wife: hap j'ifir—.iMa.tem _ 


inquiry 476, 


KEY-LOK 11™ SECURITY 

Software Piracy PravBntiQrt. — Survival 14 years proves 
cM&cliv«ne». Acsr.-e algorithm. pr og r am mable memory, 
counters, dale control, remote update. No ID on device 
Law pricing (e g. Si6.50 each lor 5), 

No startup costs. 

Mu, ACCESS CONTROL sytiflos aM cksk LOCKS 

MICROCOMPUTER APPLICATIONS, INC. 

3107 E, Otero Gtrcle. Littleton, CO &0122 
h lip r it wwv.csn.nflt/Jtflylok 
1 ■ BOO-4 S3- 9565 (303) 770-1917 FAX; (303) 770-1363 


Inquiry 479. 


SECURE! 

• Your Software Security & Information 
■ Your Hardware * Inside & Out 

Buy the Bast PC Hardware “Rail Lock* 1 . 
Lock PC Anywhere (can be used to hang the PC 
|o wall/side/under table top) 

FAX: USA (SIB) 592-0367 UK (171) 734-5396 

ISRAEL (716699 543 

noble 9netHiilon.net .11 http'// www.flable.co.JL 
Inquiry 460. 
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BUYER'S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


SOFTWARE/DEVELOPMENT 


ADVANCED DEVELOPMENT TOOLKITS 


EDAT 

Cimmolry System's Engineering Data 
Access Technology (EDAT) provides pro¬ 
grammers with complete accoss to CAD 
drawing information. Use EDAT to read, 
query, write and modify AutoCAD DWG, 
DXR and MicroStation DGN formats. EDAT 
is available on Windows, Win 32s, UNIX 
and DOS. 


VCET 

View enable your application with VCET 
(Viewing and Conversion Enabling Tech¬ 
nology), the most extensive viewing 
libraries. Add viewing capabilities for over 
160 file formats within your Windows 
application in a matter ol hours. The same 
technology used in AutoVue and other 
leading viewing and document manage¬ 
ment soil ware. 

Cimmetry Systems Inc. 

(800)361-1904 Tek 514-735-3219 Fa*: 514-735-6440 


Inquiry 481. 


SOFTWARE/ENGINEERING 


Analog/Digital Simulation!! 


- WiPdowi, NT, DOS - Mo4el Ufcrorlfl*. RF, Powpr 

■ Power Mac, Macintosh - Mar a- Tlufi 5000 purls 

- T Real Time SPICE * WflYflfofm Analysis 

* Mlwd Mode Simulation * Foil SPICE programs 

* Schematic Entry starling si J95. Complete 

■ Htm AH CL Modeling Kit!! systems, S5V5-S2595 

PO &3i 710 San Pedro. CA 907330? 10 __ JjL 

(3W)&33 QT1Q t FAX{310)B33-96S3 IllluKl I 
Gail tor your Free Da mo and lnio r mstisrs toll. 


Inquiry 482. 


Super FILTER 

Active 4 Passive + Digital + Switched Cap 

* LP. HP. BR All pass s.nd Ketch 4 175» TcpaloQicc 
4 All cgrtvontonaJ types + Cascadtt up Id 5 unique types, 

4 Component fi. Ngn-In: h a' QpAmp pflroiTwbira Bpflaflod 
+ Pluls ul Group Delay. Gain, Phaso, in FFEKLUoney or Time 
Domain * flest f»t cf unknown Walter f^cogruier* * Monte 
CariQ/SeriSiiivity analysis 4 £-93 

Tatum Labs, Inc, 

12S7 N Silo RiOge Dnve. Ann Aftor. Mi 4fll 08 

313-663-6810 FAX 313-663-3640 


Inquiry 483, 


SOFTWARE/GRAPHICS 


It cNbitGenettdon of 
IttMitjpMjT ooldfe irt 

1 mageCea r™ 6.0 

AccuSofl announces Ihe new standard in 
imaging toolkits, ImageGear™ 6,0, the succes¬ 
sor to the top-selling AccuSoft Image Format 
Library 1 * 

New Features indude: 

t$ Over 45 Raster Image Formats! 

Fastest JPEG, Group 3/Group 4 
4? Over 100 new API functions 
4j Available for all platforms 
a New GUI functions 
o Faster Image display & transparency 
® Display with sub-pixel accuracy 
e Advanced image processing 
Faster image compression 
& New display features, effects, and more! 

AfcuSrf C onww rfon 

Call (800) 525-3577 

www,a((Uioft.<ani 

TEUSDII 99B-277D I FA* (5&0l S9B9&6J Pn?1. BH4 

2 Westonroug-h Business Park Waslbaroyflic MA 01581 USA 

Inquiry 484. 


International 

Marketers: 

CAPTURE YOUR 
SHARE OF THE 
WORLDWIDE 
IT MARKET! 

Now you can reach millions ol buyers 
for your products through the Global 
Ad Network of 30 leading computer 
publications across the globe I 

Call 

Global Ad-Net 

603-876-4311 

Fax:603-876-4196 


Inquiry 4BEL 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

E»*l jftn*ngi you mtnWI rsaod ts PeiKags, D-.slr,&uto. an** 5*spYijt,-r 
Syti+yu’' Frpnt raruis and bnflwi TUitefl L l,nd IlYgpft 

TaBELS - LABELS " LABELS 

For your diskettes, plain or custom printed 
dot matrix or Laser primer . torn fwtnipi 05 

- —FREE CATALOG- 
Nice & AsjouintcM 

B5&6 Monl-cello Dr.. Wesl Chaster. OH 4 5080 

Ph 0 ne / Fa x: 513-77 9-7977 


Inquiry 486. 



Inquiry 487, 


YOUR AD HERE 


ADD IMPACT 

WITH 

COLOR 

IN THE 

BUYER'S MART!! 

Attract the attention of your 
customers with the addition of 
color to your ad. 

Call 

Vivian Bernier today 
at 603-924-2521 

for rates ami details 
to start or upgrade 
your advertising today! 

or FAX 603-924-2683 


There Are 275,000 
Good Reasons to 
Advertise in the 
BYTE Deck! 


The BYTE Deck mails to a select 
group of 275,000 BYTE 
subscribers who are proven 
direct market buyers. 

In fact, BYTE subscriber surveys 
show that many readers prefer to 
buy through the mail order/ 
direct channel: 

Direct Channel Preference for 
Purchases of: 


Computer Systems 81% 


Software 79% 


Souitr: 1995 1996 .Suhtfiito Sdkb 


The average BYTE reader 
iniluences the purchase 
decisions of 107 others, 
works in a company with more 
than 1,000 employees, and 
influences more computer 
product purchases than 
any other person in his/her 
organization. The BYTE 
readership provides quality 
leads. Why settle for 
anything less? 

Call Brian Higgins today at 
(603) 924-2596 or 
fax your order to 
(603) 924-2683. 


Circle 488 on Inquiry Cord. 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card by 
mail or fax! Let them know you saw it in BYTE! 


INQUIRY NO, PAGE NO. FHONENO INQUIRY NO PAGE NO PHONE NO. INQU IRY NO- PAGE NQ. PHONE NO. 

~A 


12 13 

AO 

III 

638 616 6183 

93 

advanced image 

COMMUNICATIONS 

191 

510-947 10OQ 

1 09- 110 AE H OM E CO R PORAT1 ON 

193 

BlB-fi61-24&9 

121-123 ALADDIN SOFTWARE SECURITY 70 
INC 

600-223-4277 

209 

ALLMICRQINC 

113 

800-683-4 933 

m 

ALTEX COMPUTER Si 
ELECTRONICS 

176 

BOO 531-5369 

♦ 

AMERICA ONUNE ONSERT 


67 

AMERICAN ADVANTECH 

117 

BC-0-8 3-3cB39 

103 

AMERICAN ADVANTECH 

190 

600-600-6699 

* 

AMERICAN POWER 
conversion 

32A C 

000 800*4ARC 
DFTA2 

123 

AMERICAN POWER 
CONVERSION 

03 

40l-798'2797** 

• 

AMERICAN POWER 
CONVERSION 

72A-B 

6Q0-0O0-4APC 

DFTA2 

134 

AMERICAN POWER 
CONVERSION 

70 

4Q1-763-2797” 

105’ IEe ANDATACO 

147 

619-450 9191 
e<t33 

1 19 12 0 AN DR EW CONSORTl U W SCS 

194 

412-360 6710 

* 

ANTHROCOflP 

153 

800-325-3841 

* 

APPLE COMPUTER INC 

16-11 

400926-1010 

79 10 

APPR O | NTE RNATIONAL INC 

m 

0 09-927-54 64 

180 

ARTECON 

106 

800-073-3793 

‘ 

AVIATION W EEK 

10-61 


34-66 

AXIOM TECHNOLOGY 

119 

209-434-1331 


B 


135*126 

BEST POWER 

99 

090-469-4842 
inf £95 

127-121 BESTPOWER 

101 

600-409-4642 
erf 296 

129-100 BEST POWER 

109 

800-489-4 642 
eit 297 

450 

BEX 

314 

800-095-4775 

* 

BYTE 

165 

6O0-B24-2663 

* 

BYTE 

211 

603-934-2663 

* 

BYTE BACK ISSUES 

166 

683-934-9231 

1 

BYTE CUSTOMER SERVICE 

162 

900-232-2963 

* 

BYTE MOVING 

37 


* 

BYTE ON CO ROM 

310 

000*834 6631 

* 

BYTE SUB MESSAGE 

162 


* 

BYTE WEB SITE 

306 


C 


95-98 

CAUFG RNIA PC PRODU CTS IN C 113 

000 894 4122 

90-94 

CAMELEQNTECHNOLOGY INC 192 

900-4 40-7466 

170 

CARDlFFSOfTWARE 

117 

000-659-6755 

167 

CENTRAL DATA 

140 

600-462-0807 

70 

CENTRAL TECH NO LOGIES 

117 

600 562-6054 

* 

COMPAQ 

24*35 

000-382-1803 

* 

COMPUSERVE 

86A-B 

aoa-B05-9l82 

104 

COMPUSERVE 

66NA1 

€00-005-9182 

117 

COMPUTER DISCOUNT 
WAREHOUSE 

170*171 

3Q0 95&-4CDW 


COMPUTER PftOFL'S 

BOOK 5QC 

113 

114-759-3749“ 

* 

COMPUTER PRO FI'S 

BKSOC 

152A-B 

014-759-3666 

339 

COMPUTER LANE UNLIMITED 

115 

609-528-3402 

306 

CO NS AN INC 

176 

600-221-0702 

103 

COREL 

106 

813-726-0626 


erf 6O00 


ID* 134 CYEJEX COMPUTER PRODUCTS 100 205-430-4000 

CORP 

111119 CYBEX COM FITTER PRODUCT'S 173 205-4 3O-40CKJ 

CORP 


D 


107*106 

CARIM 

UNA 2 

2136371700 

* 

DATA COMMUNICATIONS 

41-47 


* 

DATA COMMUNICATIONS 

160 



DELLCOMPUTERCORP 

17 

000-341-5867 

* 

DELL COMPUTER CORP 0BNA6-7 

098-241-5858 

* 

DELLCOMPUTERCORP 

97 

800-374-7750 

* 

DELL COMPUTER CORP 

CV-CVI 

890-341-5853 

* 

DELLCOMPUTERCORP 

(F1QOO) 

CV-CVI 

800-727-4281 

* 

DEU COMPUTER CORP 

cvn 

6O0-847-40B? 

* 

D£U COMPUTER CORP 
{f 1009) 

CV)I 

S0LM33 3427 

• 

DELLCOMPUTERCORP 

CV1II 

8002254896 


DELL COMPUTER CORP (F1000) CVlLl 

800433-3738 

125-131 

DELTEC 

111 

300-335-3331 

224-337 

DISTINCT CORPORATION 

104 

408-363-8933 

200 

Dl STR1BUTED PRO C ESSI NG 
TECH 

172 

497-030-6523 

137 

DOUGH COMPUTER SYSTEMS 131 

380-395-7530 

111 

DUNN SYSTEMS 

195 

600-4&&-DUNN 
m1405 


F 


136 

FAI ROOM CORPORATION 

164 

314 445 6833 

171 

FIELDWORKS 

160 

612 947-0833 

175 -171 

FI NS ON 

111 

+39-2-66997033 

301-207 

FIRST SOURCE INTI 

til 

714449-7750 


G 



167 

GEODESIC SYSTEMS 

32 

800 330 8383 

193 

GLO BET ROHE R S OFTWARE 

INC 62 

483 370-2600 

99-90 

GRANITE DIGITAL 

u 

111 

510471 6443 


n 

HEWLETT FAOCARD 

it 

000 322 H RPC 
ait 1577 

114-115 

HrWAY TECHNOLOGIES 

194 

808-33 9-HWAY 


I 


* 

IBM AS 400 

S3 

300-365-4426 

u4638 

* 

IBM CAPABILITIES 

37 

80O-1SM-7QB0 

mlGl2t 


IBM CAPABILITIES 

39 

eooi&MTQao 

MlGl20 

* 

IBM OS/2 OPENS WNDOWS 

15 

800 IBM 2468 
DitEA130 

81*17 

ICP ACQUIRE 

111 

886 618 6189 

■ 

IDT INTERNET 

111 

600-639'0439 

230 

IN NOVUS MULTIMEDIA 

141 


74 

INTEGRAND RESEARCH 

119 

208 6511203 

136 

INTEGRA INC 

113 

000-300-8 269 

111112 

INTERNET SHOPPER 

194 

+44(011111737422 

106 

10 TECH 

190 

2184394091 


IOMEGA 

19 

968-2 IOMEGA 

eit [22 

171-172 

IQ SOFTWARE 

13*13 

600458-0386 


J 


103 

JK MICROSYSTEMS 

113 

5102361151 

7S 

rv 

KflLA 

169 

900 505-6740 

140-141 

KINGSTON CPU UPGRADE 

16 

300-436-0053 

142*143 

KINGSTON STORAGE 

21 

680-251-9859 


L 

309*210 LA TRADE 177 8004333726 


ill-1 17 LAHEY COMPUTER SYSTEM S 

194 

800-540 4779 

91 LIBERTY SYSTEM INC 

191 

406 963-1127 

109-110 LOTUS INTERNOTES 

12S 

880 326-7066 
rilCl?? 

603-603 LOTUS NOTES COMPONENT 

as 

B0QB287086 

BjlClOO 


M 


207 

MICRO 2000 

174-175 

608-B84-0000 


MlCROGRAFX 

61 

800-977-3046 

* 

MICRCMNTER NATIONAL 1NC 

192 

000-967-5167 

228 

MICRON ELECTRONICS 

CII-1 

80^3627306 

113 

MICRON ELECTRONICS 

40-41 

80^486 2059 

119 

MICRON ELECTRONICS 

74*75 

600-723-2998 

99 

MICROPATENT 

192 

000984 9€O0 

* 

Ml CROSOFT CORPORATE N 

2-3 



MICRO S O FT CORPORATION 

26-29 


* 

MICROSOFT PRESS INC 

103 

800-MS PR ESS 

* 

MICROWAY 

131 

B06748-7341 

69 

mini com/classnet video 

163 

800-922-6020 


VINITABINC 

141 

314-238-6260 

213 

MIPS OATAUN E AM ERICA INC 

164 

€19 679 4070 

163-114 

MIRO COMPUTER PRODUCTS 19 +49 531 2113 1 DO 

AG 

65 

MOXA TECH USA INC 

187 

6MT699 MOXA 

111-1S3 MAT 

165 

603 465 2830 


N 



187 

NATIONAL IN STRUM ENTS 

191 

000-433-3468 

* 

NET2PHONE 

111 

201-028-2990 

* 

NETWORLDHNTEROP 

163 

800-469-2683 

105-60$ 

NEWCQM 

aiNAS 

810597 3200 

V&3 

NRW 

23 +403tt*$3?2ftr 

148 

NSTi 

111 

110-941-9800 

194-135 NSTOR CORPORATION 

113 

600-724 3511 


0 



" 

O SBGRNE MCGRAW HsLL 

12-63 

600-622-0 T5€ 


P 


149-150 PINNACLE MICRO 

7 

714-769-300O 

151 

PK WARE INC 

45 

414-354-6699 

283 

POLYWELL SYSTEMS 

179 

300 600-7659 

T$4 

POWERSOFT 

31 

300*205-4555 

135-188 

PRINCETON GRAPHIC SYSTEMS 

14 

000-747 0249 
Bit 165 

723 

PROTEC MICROSYSTEMS INC 

Q 

156 

514 63Q-5032 

183 

QNXEXPLR2 

132 

SD0-B62-t063 

152 

QNX SOFTWARE SYSTEMS LTD 

117 

800-656-0866 
ert 1027 

104 

OUALSTARCORP 

163 

600-463-0880 

33-64 

QUATECHINC 

167 

&0Q-553-1170 


R 


13 

RACKMASTER 

139 

600 460-406* 

214-215 RAIDTECCORPORATION 

164 

770-664-6063 

154 

RAJN BOW TECHNOLOGIES 

51 

600652 0569 

70-71 

RQl 

181 

80O-RC3-SO9D 
met 71 

77*76 

RECORTECINC 

180 

633-RE CO RTEC 

204-205 ROSE ELECTRONICS 

136 

000 333 0346 

155*166 

ROSS TECHNOLOGY INC 

153 

BOO-774-ROSS 


S 


174 

SAG ELECTRONICS 

57 

506-602-0055 

113 

SOTECH INTERNATIONAL 

194 

600096-9044 


SFD INC 

8*9 

4156577300 
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ADVERTISER CONTACT INFORMATION 


INQUIRY NO PAGE NO. PHONE NO. INQUIRY NO. PAGE NO, PHONE NO. INQUIRY NO, PAGE NO. PHONE NO 


at 

SILICON PAX 

ibq 

SOCF7OCF056Q 

■ 

TE LE.COM 

306-207 


61-62 

VIRTUAL REALITY PUBUSHINO 

195 

90^9517100 

97-S3 

SUGE R DESIGNS 

192 

702-35 B-5595 

103 

TERM INC 

193 

916-753-011D 


w 



IDS 

SOFTWARE SECURrTY 

193 

303-656-3932" 

♦ 

TEXAS MICROSYSTEMS me 

64A-B 

800527-0700 




216-217 SOFTWAY SYSTEMS 

1&G 

415-996-0700 

177-170 

TEXAS MICROSYSTEMS INC 

65 

BOO'627-0700 


WALKER RlCHERiGUINN 

137 

0 00326-3990 

72 

STARTECH compute r 

107 

000-265-10 44 

159 

TO SHI BA AMERICA INC 

34-35 

900457-7777 

211-212 WIBU SYSTEMS AG 

162 

0OO-O&6-6570 

1f7 

PRODUCTS 

STATSOFT 

T 

95 

ext 231 

DIB 749 11 IQ 

160-161 

76 

TRAVELING SOFTWARE 123 

TRl VALLEY TECHNOLOGY INC 190 

8£»'2347704 

510447-2030 

001 

WINBOOK COMPUTER 
CORPORATION 

7 

T1 

500468-0712 

66 

158 

1 

TALKING TECHNOLOGY INC 

TEKTRONIX 

1&B 

43 

000 £35-4904 

eooaas-eioo 

ert 1314 

V 

216-219 VCOMMUNITIONS 

66 VlDEXINC 

162 

167 

000048-8266 

S4T75B0521 

100 

101 

1. 

Z-WORLD E N G1N EERJ NG 

Z-WORLDENGINEERlNG 

193 

193 

916757-3737 

91S’757'3737 




162-163 VIEWSONIC 

62 

0 DO 366-6593 






BYTE ADVERTISING SALES STAFF 

John M. Grlffmyict Presidents Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, 
Tel: (G03) 924-2635, Fax:(603) 924-2683Jgriffm@mgmw-hilI.com 


NEW ENGLAND 

Cl, MA, MEI, NH, NX Fit, VT, 

Ontario, Canada, Eastern Canada 
John Ferraro [617)860-6221, 
(212)512-2555 
jferro raft m eg raw -hill ,conv 
J ea n n e Beeson (617)860-6 340 
j beesn n ft m eg raw -hill, eu m 
Th e MeG raw - Hi I I Co m pan ies 
24 Hartwell Avenue 
Lexington. MA 02173 
FAX: (617)060-6307 

NEW YORK 
NY Metro. NJ 

Michael Feinfaerg (212} 512-4011 
fern b e rg ft meg ra w-hil [.com 
Jill Pdliak (212)512-358$ 
jp oJ I a k ft in eg ra w - h i 11 .com 
The McGraw-H;ll Companies 
1221 Avenue of Amcricas-28th Floor 
New York. NY 10020 
FAX: (212) 512-2075 


UNITED KINGDOM, BENELUX 

Jonathan McGowan 
j cm m eg o w ft 1 i neg raw-hi! I. com 
The McGraw-Hill Companies 
34 Dover 51. 

London WISUflR 
England 

Tel: +44 171 435 6701 
FAX:+44 171 4056734 

GERMANY, SWITZERLAND, 
AUSTRIA 

Jurgen Hdse 

jheiieftmegraw-hill.cam 
The McGraw-Hill Companies 
Emil von Behring Strassc 2 
D-BQ439 Frankfurt 
Germany 

Tel: +46 60 5001 140 
FAX: +40 69 5B01 145 


SOUTHWEST, ROCKY MOUNTAIN 

AL, AR, LA, MS, OK.TN, TX 
BertPanganihan (214] 6BD-51G5 
bert pang # megra w -hi) I .com 
Brian Higgins (603) 924-2506 
bh igg i n s ft m eg ra w-hi 11 .co m 
The McGraw-Hill Companies 
Mockingbird Towers 
Ste* 1104E 

1341 W, Mockingbird Lane 
Dallas, TX 75247-4943 

FAX: (214)6BB-5167 

MIO ATLANTIC-SOUTHEAST 
NEW MEDIA/ONLINE PRODUCTS 

DC. DE, FL 6>\ KY, MD r NC, PA SC VA VW 
Nest Helms (770) 242-6230 
n h e I m s tw mn j ra w - h i 11 ,com 
Paul Franchak (614) 039-4912 
franchakft megraw-hill.com 
The McGra w-Hill Companies 
6050 Peachtree Pkwy. 

Suite340-I91 
Ndrcmss, G A 30092 
FAX: (770)409-9622 


ITALY. FRANCE* SPAIN, 
PORTUGAL SCANDINAVIA 

Zen a Coupe, Amanda Blaskett 
101645.1710ft eompuscrve.cnm 
A-Z International Sales Lid. 

70 Chalk Farm Road 
London NW1 BAN 
England 

Tel:+44 171 2043171 
FAX:+44 171 2843174 

ISRAEL 

Dan Aronovic 
r ho d anny ft a ctco rn .co, i l 
DARA International 
41 Ravutski 
Ra'arrana 43220 
Israel 

Tel:+072-9-7419544 
FAX: +072-9-74111934 


CENTRAL U.S. 

I A, IL, IN, K5, Ml, MN, MO, ND, NE, OH, 
SD, VVI 

Lori Silverstein (614) 699-4900 
I nrisf ft meg ra w -hi ll .com 
Paul Franchak (614) B99-4912 
franchak ft m eg ra w-h i I Lcom 
The McGraw-Hill Companies 
921 Eastwind Drive, Suite 110 
Westerville, DH430B1 
FAX: (614) 093-4999 

SOUTH PACIFIC 

AZ, Southern CA CO, NM, MV 
Beth Dudas [714} 7E3-B140 
bd u da 5 ft) m eg raw - hill .cti m 
Emily Gspenson (714) 753-B140 
o s pep son ft m eg ra w - h i IF corn 
The McGraw-Hill Companies 
15635Alton Pkwy, Suite290 
Irvine, CA 92 71S 
TAX: (714) 753-B147 


JAPAN 

Hiruko/u Murilii 
Japanese Advertising 
Communications, Inc. 

Three Star Building 
3-10-3 Kanda Jfmbodra 
Chi yoda-ku, Tokyo 101 Japan 
Tel:+01 3 3261 4591 
FAX:+61 3 3261 612 G 

BYTE ASIA-PACIFIC 
AUSTRALIA, HONG KONG, INDIA, 
INDONESIA. KOREA, MALAYSIA, 
PAKISTAN, PHILIPPINES, OTHER 
ASIA AND PACIFIC COUNTRIES, 
SINGAPORE, TAIWAN 
Weiyec In 

weiinftmcgraw-hiH.com 
Jennifer Chen 

jenncheiiftJmegraw-hilLcom 
§ 305 Nanking East Road, Section 3, 
10 th floor 

Taipei, Taiwan, R.O.C. 
Teh+aBG-2-715-2205 
FAX:+006-2-715-2342 


NORTH PACIFIC 

AK, Northern CA, HI, ID, MT, OR, Silicon 
Valley, UT,WA,WY. 

Western Canada 
Roy J. Kops (415) 513-6B61 
rk ops ft m eg ra w - h i 11 .c om 
Susan Rastellini (415) 513-6951 
sras l e 11 ft m egra w - h i l t.com 
Usa Farrell [415)513-6862 
1 fa rrdt ft meg ra w -h i I Leo m 
The McGraw-Hill Companies 
1900 O’ Fa r rel I Street, S u i te 200 
San Mateo, CA 94403 
FAX: (415)513-GBG7 


PETERBOROUGH, NH OFFICE; 

Sales FAX: 603-924-2GB3 
Advertising FAX: 603-924-7507 

BUYERS MART 

MarkStone (603)924-2533 
stoncmftmcgraw-hill.com 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03450 

BYTE Deck 

Brian Higgins (603) 924-2596 
bhigglnsft megraw-hilLcom 
BYTE 

One Phoenix Mill lane 
Peterborough, NH 034 56 

EURO-DECK 

MarkStone (603) 924-2533 
stunemftimcgraw-hill.com 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03450 


Subscription CustormriScrviLc 
U.S.1-BOO-232-2963 
Outside US +1-609-426-767G 

For a Nrw Subscription 
U,5,1-600-257-9402 
Outside U.S. +1-609-42E-SS2G 


INTERNATIONAL ADVERTISING SALES STAFF 

L Bradley Browne, InternaHanoi Series Director* One Phoenix Milf Lane, Peterborough, NH03458, 
Tel: 1603} 924-2501 Fax: {603} 924-2602* bbto ivnc @m cgfu w- hill com 
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INDEX TO ADVERTISED PRODUCTS 


For free product information from individual advertisers, circle the corresponding 
inquiry numbers on the response card! 

To receive information for an entire product category, circle the category number on the response card! 


CATEGORY NQ< CATEGORY NO. 

INQUIRY NO. PAGE NO INQUIRY NO. PAGE NO 


HARDWARE 

293 

68 

POLYWELL SYSTEMS 

RACKMASTER 

179 

IBS 


ADD-IN BOARDS 


77-78 

RECORTECINC 

190 

2 


174 

SAG ELECTRONICS 

57 

64-66 

AXIOM TECHNOLOGY 

169 

81 

SILICON RAX 

199 

63-94 

CAM ELEO N TECH NOLO GY 1 NO 

192 

177-178 

TEXAS MICROSYSTEMS INC 

35 

607-695 

DARIM 

89NA2 

76 

TRI VALLEY TEC HNQ LO GY 1 NC 

190 

* 

MICROWAY 

131 

727-733 

TRIDAT 

4315 15 

65 

M OXA TECH USA 1NC 

167 




63-64 

QUATECHINC 

167 

G 

DATA ACQUISITION 



BAR CODING 


105 

AMERICAN ADVANTECH 

190 

3 





64-95 

AXIOM TECHNOLOGY 

189 

66 

V1DEXINC 

167 

108 

IOTECH 

190 

4 

COMMUNICATIONS/ 


107 

NATIONAL INSTRUMENTS 

191 


NETWORKING 


63-64 

QUATECHINC 

167 

196 

ALT EX C OM PUTERS& ELECTRONICS 

176 

53 

DIAGNOSTIC EQUIPMENT 


67 

AMERICAN ADYANTECH 

167 




ATRIE 


398 

ALLMICRO INC 

183 

735-736 

495S16 

297 

MICRO 2000 

CENTRAL TECHNOLOGIES 

174-175 

73 

167 


701-702 

COMPEXINC 

15 

7 

DISK & OPTICAL DRIVES 


229 

COM P UT E R LAN E U NLIMITE D 

165 

165-166 

ANDATACO 

147 

130 

INTEGR3X INC 

113 

190 

ARTECON 

106 

69 

MINICOM/CLASSNET VIDEO 

183 

206 

CONSUMING 

175 

733 

PRGTEC MICROSYSTEMS INC 

156 

729-726 

DBTEL 

48IS12 

714 

RAD DATA CO MMU N1CATIO N LTD 

63 

99-90 

GRANITE DIG ITAL 

191 

70-71 

rd 

186 

* 

IOMEGA 

£9 

204-295 

ROSE ELECTRONICS 

136 

142-143 

KINGSTON STORAGE 

21 

72 

STATTTECH COMPUTER PRODUCTS 

167 

91 

LIBERTY SYSTEM INC 

191 

745-746 

TAIN ET COMM U MCATIO N SYSTEM 

46151C 

149-150 

PINNACLE MICRO 

7 

68 

TALKING TECHNOLOGY INC 

158 

9 

FAX BOARDS/MACHINES 


5 

COMPUTER SYSTEMS 


92 

ADVANCE DIMAGE COMMUNICATIONS 

195 

52-53 

ACI 

169 

605-6 DG 

NEWCOM 

38NA5 

* 

APPLE COMPUTER INC 

16-13 




79-59 

APPRO INTERNATIONAL INC 

189 

12 

LAN HARDWARE 


64-65 

AXIOM TECHNOLOGY 

169 

109-110 

AE HOME CORPORATION 

193 


COMPAQ 

24-25 

704-795 

CYBEX COMPUTER PRODUCTS CORP 

CVI 


D Eli COMPUTER CORP 

86NA6-7 

133-134 

CYBEX COMPUTER PRODUCTS CORP 

100 


DELL COMPUTER CORP 

CV-CVI 

198-199 

CYBEX COMPUTER PRODUCTS CORP 

173 


DELL COMPUTER CORP CVII-CVIII 

201-202 

FIRST SOURCE IHVL 

181 


DELL COMPUTER CORP 

67 

716 

lansource tech nology 

4315 11 


HEWLETT PACKARD 

51 

174 

SAG ELECTRONICS 

57 


IBM AS 400 

63 

721-722 

SEH CO M PUTE RTECH NIKGMBH 

461531 

66-87 

CPACOUIRE 

186 

751-752 

SEH COM PUTERTECHNiK G M B H 

4615 32 

74 

INTEGRAND RESEARCH 

186 

727-728 

TRIDAT 

481515 

139 

INTEGRIXINC 

113 

13 

LAPTOPS & NOTEBOOKS 


76 

KILA 

169 

229 

C OM PUTERLANE UN LIMITED 

165 

226 

MICRON ELECTRONICS 

Cll-1 


DELL COMPUTER CORP 

97 

166 

MICRON ELECTRONICS 

49-41 

137 

DOLCH COMPUTER SYSTEMS 

131 

169 

MICRON ELECTRONICS 

74-75 

179 

FIELDWORKS 

160 


MICROWAY 

131 



733-734 

MITAC 

737-731 

FIRST INTERNATIONAL COMPUTER 

40IS2 

461524 



724 

IN FOCUS 

11 

731-732 

MITAG 

NSTL 

97 


MICRO-1NTE R N ATI O N AL1N C 

192 

149 

161 





733-734 

MITAC 

4615 24 


CATEGORY NO. 

INQUIRY NQ. PAGE NO. 

731-732 MITAC 97 

159 TOSHIBA AM ERICA INC 34-35 

1E0-161 TRAVELING SOFTWARE 172 

727*725 TRIDAT 451515 

501 WINBOGK COMPUTER CORPORATION 11 

14 MAILORDER 

195 ALTEX COM PUTER5&ELECTRQN ICS 175 

157 COMPUTER DISCOUNT WAREHOUSE 170-171 

15 MEMORY/CHIPS/UPGRADES 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 
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The BYTE Archive 

Two years of BYTE, more than 
3,000 full-text articles, 
illustrations, and photos... all 
indexed for quick retrieval! 

The BYTE Network Project 

The BYTE Site... a living laboratory 
showcasing the best tools for 
building Web applications. Read 
about it in BYTE... try it out online! 


I The Virtual Press Room 

Instant access to vendor press releases and 
white papers! Links to vendor web sites! 

■ BYTEMarks 

FREE Benchmark! Download the BYTEMark - 
the benchmark with teeth! 

H Direct Access to Advertisers 

Contact Byte advertisers DIRECTLY through the 
online advertiser index! 


EVTE 


The BYTE Site. The World’s Online Technology Authority. 

A l ) his ion i if Tfie McG rvi w Hill Companies 







THE SYSTEMS ARE Gfl 
THE PRICES ARE EVEN 


ZOOMNi PENTIUM PRO PROCESSOR 

DELL DIMENSION J XPS ProZGGn 

* 64MB EDO Parity Memory 

* 256KB Internal 12 Cache 

* 4 2GB Hard Drive [10.5ms] 

* 17HS Trinitron Monitor 

115.9' v.i.s, .26 dp, 1600 x 1200 max, res.} 

* NEW2MB EDO ViRGE 3D Video Card 

* OX EIDE CD-ROM Drive 

* 28 8 Data/Fax Modem 

* MS' Office Professional with 
Bookshelf for Windows" 85 

* Microsoft* Windows NT 730 Days 
Free Support/MS Mouse 

! * 3 Year Limited Warranty* 

; * A low. MS Windows NT 4 o Upgrade 
Coupon included at no extra charge' 

' * Upgrade to a 20TB Trinitron Monitor 
, r (wrvlsiaddpm 

$3499 

Business Lease 5 : $129/Mo, 

Order Code #500339 


2QGMH/ PENTIUM PRO PROCESSOR 

DELL DIMENSION XPS Pro2DQn 

* 32MB EDO Memory 

* 256KB Internal 12 Cache 

| • NEW32GB Hard Drive [9.5ms] 

* 17LS Monitor 115.7* v.i.s.| 

! * MW2MB EDO ViRGE 3D Video Card 
- BX El PE CD-ROM Drive 

* MS Office Professional with 
Bookshelf for Windows 95 

* Microsoft Windows NT/30 Days 
Free Support/MS Mouse 

* 3 Year Limited Warranty 

* Now, MS Windows NT 40 Upgrade 
Coupon included at no extra charge: 

* Upgrade to 64MB EDO Parity Memory, 
add $399. 

! * Upgrade to a 4 2GB hard drive, 

1f add $119 

$2699 

Business Lease: SiDO/Mo, 

Order Code I5CQ338 


200MHz PENTIUM PROCESSOR 

* 32M8 SQRAM Memory 

* 512KB Pipeline Burst Cache 

* NEW3.2GB Hard Drive [9.5ms] 

* T7HS Trinitron Monitor 

(l 5.9' vis, .26dp, 1600 x 1200 max, res.) 

* Imagine 128 Series 2 Graphics 
Accelerator with 4MB VRAM 

* ax BOE CD-ROM Drive 

* AWE32 Wave Table Upgrade Card 

* Altec Lansing ACS-31 Speakers 

* MS Office Professional with 
Bookshelf for Windows 95 

* FREE Norton/Visio Express S/WSuite" 

* M i eras oft Wi n do ws 95/MS PI us 1 CO/ 
3D Days Free Support/MS Mouse 

* 3 Yea* Limited Warranty 

$3399 

Business Lease: $ 126/Mo. 

Order Code #500337 


2Q0MH/ PENTIUM PROCESSOR 

DELL DIMENSION XPS POTi 

* 32MB SDRAM Memory 

* 512KB Pipeline Burst Cache 

* NEW3.2&B Hard Drive (9.5ms] 

* 15TX Trinitron Monitor (13,7' vis.) 

; * NEW 2M8 EDO ViRGE 30 Video Can 

* BX FIDE CD-ROM Drive 

* AWE32 Wave Table Upgrade Card 

* Altec Lansing ACS-31 Speakers 

* MS Office Professional with 
Bookshelf for Windows 95 

* FREE Norton/Visio Express S/WS' 

* Microsoft Windows 95/MS Plus! • 
30 Days Free Support/MS Mouse 

* 3 Year Limited Warranty 

PICTURED AT LEFT 

$2599 

Business Lease; $96/Mo. 

Order Code #500336 


166MHz PENTIUM PROCESSOR 

DELI DIMENSION XPS Pm 

* 32MB SDRAM Memory 

* 512KB Pipeline Burst Cache 

* 4,2GB Hard Drive flQ.Sms] 

* 17L3 Monitor (15.7' vis.) 

■ NEW MB EDO ViRB£ 3D Video Card 

* 8XE1DE CD-ROM Drive 

* AWE32 Wave Table Upgrade Card 
j * Altec Lansing ACS-5 Speakers 

* MS Office Professional with 
Bookshelf for Windows 95 

* FREE Norton/Visio Express S/W Suite 

* Microsoft Windows 95/MS Plus! CO/ 
30 Days Free Support/MS Mouse 

* 3 Year Limited Warranty 

* Upgrade to a 17HS Trinitron Monitor 
(WS'vis.l add $149 

$2799 

Business Lease: S104/Mo. 

Order Code #500335 


166 MHz PENTIUM PROCESSOR 

DELI DIMENSION XPS Pitts 

* 32 MB SDRAM Memory 

* 512KB Pipeline Burst Cache 

* 1,6GB Hard Drive [11ms] 

* 15LS Monitor (13 .T v.i.s.} 

1 * NEW2MB EDO ViRGE 3D Video Card 
; * 8XEIDE CD-ROM Drive 

* Integrated Sound Blaster 16 Sound 

* Altec Lansing ACS-31 Speakers 

* MS Office Professional with 
Bookshelf for Windows 95 

* FREE Norton/Visio Express S/W Suite 

* Microsoft Windows 95/MS Plus! CD/ 
30 Days Free Support/MS Mouse 

* 3 Year Limited Warranty 

* Upgrade to a 15TX Trinitron Monitor 
(13 r vis l add $49 

$2279 

Business Lease: $84/Mo, 

Order Code #500334 


200MHz PENTIUM PROCESSOR 

NEW DELI DIMENSION P200v 

* 16MB SDRAM Memory 

* 256KB Pipeline Burst Cache 

* NEWZ. 1GB Hard Drive [1Q,5rns] 

* 15TX Trinitron Monitor \ 13.7 # v.i.s.} 

* 64-hit PCI 2MB DRAM Video 

* 8XE1DE CD-ROM Drive 

* Microsoft Windows 95/MS Plus? CD/ 
30 Days Free Support/Dell Mouse 

* 3 Year Limited Warranty 

* Upgrade to 32MB SQRAM, add $225. 

* Upgrade to a 3 2GB hard drive, 

add$m 

* 28,8 Data/Fax modem, add $ 129. 

* ACS-5 Speakers amt Sound Blaster 
W PnP Sound, add $99, 

T 


$1999 

Business Lease: 574/Mo. 
Order Code #500333 


FREE Norton/Visio Express Software Suite includes Norton Navigator Utilities, arid AnliVirus, and Visio Express 4,0. 

WhWubsUS wCDar.yrCpr^ iMaatntrv,*, t mceix*. 

EhtdH (fit'llttf'dtsntntiaie Bf^Ufl.Sa(t#DAmIX?S7S 

i x impress Sdr^nsSti.^ n i,: x., cnCeil Cra-san iptttapifchasad w :hri-torrctna£cnclMS and M tnnofi ViWlav*95 V-e oimpress4.D -z anOtV vn <r- jnj 3 iiixff & Visio4D 

SafMmnuynct htafe tH d ow m titim rdnvc^lirliqiniBtail «w. m&t wtth Vwpt Ml* In ttf uw toy *Di-sta ww»frtwfrJ ft BancT« Serves Corpna&cn On utt wnrai nvy rs be ftmtto n 

T : -I :c- J V. . ■ ije Z100 Sew a profited by 3 gml Equpnefl QspXtfkti and is avrate a 29 mrtiopolitjn area*. * Pricea and \tM in to US OftMd s^ect 5a 

ctynge vriftxt ne!in Thi Idel -insida logo and Pawiuiri n regaHer«d Ssltojelcs of Yiio-i CarporjJion MS, Microsoft Windows, Wndfcws N f and cto Wndpw* " 1 ' ^ s <4 Microsoft Corporation. 

Xjt'cs u j registered tradcna-<pf US Rcfcoiiss Mobile Coirvnunitatiofls' topowion 3Ccn and ti'viLmit are rf-^atereri iradenvarka s' 3CiwCfirp!Xj[ioh CM9S6 Dei! Compiler Corporal cn AH t #ih ^served 


133MHz PENTIUM PROCESSOR 

NEW DELL DIMENSION P133v 

* 16MB SDRAM Memory 

* /VBV2.1GB Hard Drive [10 5ms] 

* 15LS Monitor (13.7" v.i.s.) 

* 64-bit PCI 2MB DRAM Video 

* 8X ElDE CD-ROM Drive 

* 28,8 Data/Fax Modem 

* Microsoft Windows 95/MS Plus! 
30 Days Free Support/Del I Mouse 

* 3 Year Limited Warranty 

* Upgrade to 3 Years of On-site 
Sot viceP add $99. 

* Upgrade to 32MB SDRAM, add $2 

* 3Com' Etheriink* interface Combo 
card, add $139. 

* 256KB Pipeline Burst Cache, add $ 

I- 


$1799 

Business Lease: 367/Mo. 
Order Code #500332 
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$2599 

With Free Software 


DELL DIMENSION XPS PZOOa 

ZOflMH/PENIIIIM FROGESSPft 

* 32.MII SDRAM Memory 

* blZKHPi|wllnii Riii if Cndm 

* JVEIV3.2GB Haul Drive [9 5ms] 

* ibTX JMtwt Monitor fcf r v i s | 

* MEIVZMB EDO ViRGE 30 Video Card 

* mm CD-ROM Drjvo 

* AWL 3 2 Wiivu Tallin UiHpriu Li mi 

* Altai; tnnsinij ACS 31 Spij.iVtns 


* MS Dfe Pmfussmiuif wHii Boutalmlf (m 
Windows' fib 

* FREE Nortun/Visio Express Software Suite 

* Migresult Windows 95 /MS Mum I CD/:f(ltluyH 
Fmu S(i|ipoN/M5 Un\m 

* 3 Year Limited Wmrunty 1 

* Upgrade to # ULS monitor (15. ?** u 
adttSm 

Business luast^; SUC/Mii 
Order Coitaibn™ 



Besides its formidable 2Q0MHz Pentium processor, 
this Dell Dimension comes with a powerf ul package of 
business software** pre-loaded. Not games. Not fluff 
Designed for Serious stuff like 
Microsoft Office 
for Windows 95. 
The 32-bit virus 
protection of 



pentium 


m 

Microsoft * 

Windows’95 


Norton AntiVirus. The powerful file management 
features of Norton Navigator. The data protection 
and recovery tools of Norton Utilities. And the many 
diagraming tools of Visio Express 4.0. Of course, it also 
comes with built-in Dell reliability, built-in Dell value, 
and our guaranteed next-business-day on-site A 
service. So pick up the phone and order today. It may 
be the fastest way to get ahead in business yet. 


DML 


TO ORDER 


800 - 225-4898 

http://www.dell.com 

Mon-Fri 7am-9pm CT - Sat 10am-6pm CT 
Sun I2pm-5pm In Canadarcall BOO-233 1589 

j Keycode #01 






















